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GROUNDWATER MONITORING AND MITIGATION

INTRODUCTION

111

121

This Groundwater Monitoring and Mitigation Plan outlines Northwest Pipeline
Corporation’s (Northwest’s) proposed measures to determine if pipeline construction
activities result in impacts to groundwater yields or water quality. The plan includes
discussions relating to the identification of groundwater resources, a determination of
susceptibility, and monitoring and mitigation to protect potable and non-potable
groundwater sources.

Identification of Groundwater Resources

Northwest has completed the initial identification of groundwater wells and springs.
Initial identification included communications with state, county and local agencies and
searches of a groundwater well database maintained by the Washington State
Department of Ecology. General locations of known or potential resources have been
identified.

Final identification and confirmation of the existence and location of groundwater
resources and identification of additional resources will be conducted through field
investigations and contacts with landowners prior to construction. Landowners will be
requested to identify groundwater supply wells and potable springs, identify the use of
the well or spring (municipal, self-supplied, irrigation, industrial, or livestock).
Ownership of the well/spring will be identified in consultation with the landowner or
through appropriate agency records.

Landowners will be supplied with documentation explaining the field investigation, the
proposed pipeline construction, and potential impacts on groundwater resources. The
documentation will also indicate how the landowner can contact Northwest for further
information. Landowners of wells and potable springs potentially susceptible to impacts
will be advised that pre-construction monitoring is recommended to establish baseline
water quality and yield. Landowners will be requested to give permission for Northwest
to conduct the testing.

Determination of Susceptibility

Private groundwater supply wells and potable springs within 200 feet (400 feet for
municipal water supplies) of the pipeline construction right-of-way or temporary extra
workspaces will be considered potentially susceptible to impacts from proposed
construction activities. These groundwater resources will be included in the monitoring
program. Additionally, potentially impacted groundwater resources beyond the distances
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2.1

mentioned above will also be monitored if unique construction activities (such as
blasting) are required in the area.

During construction, landowners with water supplies located outside of the 200-foot
monitoring area may request pre- and/or post-construction water sampling. In these
cases, sampling would follow the same schedule and utilize the same methods described
for water wells and potable springs located within the 200-foot monitoring area.

SAMPLING

211

Wells and potable springs for which landowner approval has been received will undergo
pre-construction baseline sampling to establish baseline water quality and yield data.
Northwest will attempt to schedule sampling activities at a time convenient to the
landowner and in a manner that does not damage the resource. In the event that a source
cannot be tested within the required schedule, a contingency agreement with the
landowner will be negotiated.

Monitoring will be conducted on each well using the existing fitted pump and discharge
line where possible. Testing will occur upstream of any water treatment system such as
water softeners or purifiers. A submersible pump will be used to sample and test wells
not fitted with operating pumps. Where there is a non-operating pump obstructing
access, Northwest will request permission from the landowner to re-open the well to the
extent required to insert a submersible pump. Springs will be tested at their source.
Following testing, wells and springs will be restored to their pretest condition unless the
owner requests otherwise (e.g. the landowner does not want a non-operating pump
installed).

Prior to sample collection, the well or water system will be allowed to run in order to
ensure that the water sample is representative of the aquifer. A minimum of three sets of
temperature, pH, and conductivity readings will be taken at five-minute intervals. When
these measurements become consistent, the well or water system is stabilized and ready
for water sampling.

Water yield will also be determined at each location. Yield in gallons per minute (gpm)
will be calculated using a container of known volume and a timer. Yield in gpm will be
calculated by dividing the collected volume in gallons by the time in minutes required to
fill the vessel.

Samples Collected for Laboratory Analysis

Water samples collected for water quality analysis will be tested for specific
conductance, temperature, pH, turbidity, nitrate, fecal coliform and TPH. Northwest will
also record date regarding water level or flow rate, horsepower of the existing pump,
date and time, location, weather (if outside), and number of samples taken.
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Methods of Sampling and Analysis

Sampling methods will adhere to the prevailing EPA and state sampling and analytical
procedures in place at the time of construction. All samples will be collected and
properly preserved so that they are delivered to a certified laboratory and tested within
the holding times required by the EPA and applicable state groundwater quality
standards.

Sampling Schedule

Water samples will be collected and yield will be calculated prior to construction to
obtain baseline water quality and yield data for each sampling point. Northwest will
conduct post-construction sampling as requested by the owner or for disputed situations,
to determine the effects of construction on the water source. Sampling methods,
locations, and analytical parameters of the post-construction sampling will be consistent
with that of the pre-construction sampling.

MEASURES TO PREVENT WELL IMPACTS

4.1

Trench excavation will range from 6 feet to 8 feet in depth, which is too shallow to have
a direct impact on the major aquifer systems underlying the proposed pipeline right-of-
way, and no producing aquifers will be encountered at this depth.

Northwest has prepared a Spill Prevention, Containment and Countermeasures (SPCC)
Plan that outlines proper storage, containment, and handling procedures to prevent the
inadvertent release of fuels, solvents, or lubricants used during construction. The SPCC
Plan also describes measures to be implemented by company personnel and contractors
to prevent and control inadvertent spills of materials.

A review of bedrock depths indicates blasting will not be required during installation of
project facilities. However, should blasting become necessary, Northwest would limit
the blasting contractor to a peak particle velocity of 4 inches/sec at the location of an in-
service pipeline (20 feet from the proposed pipeline). Based on this maximum allowed
velocity the peak particle velocity at 45 feet would be approximately 2.0 inches/sec and
0.3 inches/sec at 150 feet. These limits should protect water wells and other nearby
structures from any structural damage.

MITIGATION FOR WELLS IMPACTED BY CONSTRUCTION

Should it be determined after construction that there has been an impact on groundwater
supply or water quality, Northwest will work with the landowner to ensure a temporary
supply of water, and if necessary Northwest will replace a permanent water supply.
Mitigation measure would need to be coordinated with the individual landowner in order
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to meet the landowner’s specific needs. However the likely solutions would be
accomplished by providing potable water until a new well can be drilled, if necessary.

Within 30 days of placing project facilities in-service, Northwest will file a report with
FERC regarding any landowner complaints received and the remedial action taken to
address the complaint.
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TABLE N-1

Variances Requested for Construction Right-of-Way Widths Greater Than 75 Feet

Milepost

Wetland

Cowardin
Type ?

Variance Rationale

Approval Status

1481.02

1480.93

1480.01

1476.80

1475.77

1475.75

S-9

S-10

S-16

S-27

S-33

S-34

PSS/R

PEM/PFO

R/PEM/PFO

PEM/PFO

PEM

PSS

A crossover was designed to avoid the creek encroachment on the east side of the right-of-way,
which requires flipping the working side of the right-of-way at this waterbody crossing. The trench
is expected to be excessively wide at the crossing due to the groundwater table, as well as the
unconsolidated and saturated materials that would be excavated in the vicinity of the wetland.
These conditions prevent vertical trenching and require the trench to be sloped off of vertical.

The additional construction right-of-way width would also be necessary to contain the saturated
spoil material because these materials generally spread out when they are stacked. Furthermore,
the burial depth of the loop at the waterbody crossing and adjacent agricultural areas would be 5
feet compared to the standard 3-foot burial depth for non-agricultural uplands. With a 5-foot
burial depth, the total trench depth would be approximately 9 feet assuming the 36-inch-diameter
loop would be coated with several inches of concrete at the waterbody crossing.

The crossover location and side slope topography prevent necking down the construction right-of-
way to less than 95 feet in this wetland.

The location of the North Pass Road open-cut crossing, the need for egress/ingress, as well as
the location of a hydrostatic test break prevent necking down the construction right-of-way to less
than 95 feet in this wetland.

The location of the Gilmore Road open-cut crossing, the need for egress/ingress, and the need to
maintain residential access along an existing driveway prevent necking down the construction
right-of-way to less than 95 feet in this wetland.

Necking down the construction right-of-way to minimize impacts on this emergent wetland (which
is dominated by invasive species) would require the addition of temporary extra workspaces,
which would affect residential tree screens. Impacts are expected to be temporary and short term
(one growing season) because of the low quality, emergent condition of the wetland.

Wetland S-34 is dominated by invasive shrubs (e.g., Himalayan blackberry). Necking down the
construction right-of-way to 75 feet would not have a functional effect in minimizing wetland
impacts. Impacts are expected to be temporary and short term (one growing season) because of
the low quality condition of the wetland.

Approved.

Approved.

Approved.

Approved.

Approved.

Approved.
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TABLE N-1 (cont'd)

Variances Requested for Construction Right-of-Way Widths Greater Than 75 Feet

Milepost

Wetland

Cowardin
Type ?

Variance Rationale

Approval Status

1475.19

1472.56

1470.83

1470.76

S-39

S-53

S-58

S-59 (Mitchell
Creek — ditch)

PEM

PEM

PEM

The construction right-of-way would need to be greater than 75 feet wide in two areas within this
wetland. One area is a disturbed emergent hayfield/pasture and the second area is at the
crossing of an unnamed tributary. The first area (open-cut crossing of Wallace Lane) requires
additional spoil storage and egress/ingress. In addition, the trench is expected to be excessively
wide at the road crossing due to the high groundwater table and unconsolidated and saturated
soils in the wetland area immediately adjacent to the road crossing. The trench would be wider
because the loop would be coated with several inches of concrete to compensate for pipe
buoyancy in the wetland, which increases the overall pipe diameter. In addition, the burial depth
of the loop at the road crossing would be 5 feet compared to the standard 3 feet to compensate
for traffic loads. Furthermore, the additional construction right-of-way width would be necessary
to contain the expected saturated spoil material on the right-of-way because these materials
generally spread out when they are stacked. Wetland S-39 is a low quality, disturbed emergent
wetland and impacts associated with the wider construction right-of-way would be temporary and
short term. To minimize disturbance to forested areas at the crossing of the Unnamed Tributary,
no additional temporary extra workspaces are proposed; therefore, the additional construction
right-of-way width would facilitate the tributary crossing.

Wetland S-53 is a low quality, highly disturbed wetland that is a pasture/hayfield. The
construction right-of-way width would need to be greater than 75 feet in this wetland because the
trench is expected to be excessively wide due to the high groundwater table and unconsolidated
and saturated soils in the wetland. The trench would also be wider because the loop would be
coated with several inches of concrete to compensate for pipe buoyancy in the wetland, which
increases the overall pipe diameter. In addition, the burial depth of the loop at a driveway
crossing would be 5 feet compared to the standard 3 feet to compensate for traffic loads at the
road crossing. These conditions would require a wider construction right-of-way for greater spoil
storage requirements. In addition, the wider construction right-of-way at this crossing would be
necessary to contain the expected saturated spoil material on the right-of-way because these
materials generally spread out when they are stacked. Wetland impacts associated with the 95-
foot-wide construction right-of-way are expected to be temporary and short term (one growing
season) because of the low quality, emergent condition of the wetland.

Wetland S-58 is a low quality, disturbed wetland that is a pasture/hayfield and impacts from the
project on this wetland would be temporary and short term (one growing season). Therefore,
necking down the construction right-of-way width to 75 feet would not provide reductions in
additional impacts on this wetland.

The construction right-of-way runs parallel with this waterbody; therefore, a deviation and
crossover were designed to minimize impacts on the stream. The deviation and crossover
require the proposed 95-foot-wide construction right-of-way. Although the construction right-of-
way overlaps the waterbody for approximately 180 feet, direct impacts on the waterbody channel
would be minimized except at the actual pipeline crossing location.

Approved.

Approved.

Approved.

Approved.
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TABLE N-1 (cont'd)

Variances Requested for Construction Right-of-Way Widths Greater Than 75 Feet

Cowardin
Milepost Wetland Type ? Variance Rationale Approval Status
1469.92 S-61 PEM Wetland S-61 is a low quality, pasture/hayfield wetland. The trench is expected to be excessively  Approved.
wide in this wetland due to the high groundwater table and unconsolidated and saturated soils.
The trench would also be wider because the loop would be coated with several inches of concrete
to compensate for pipe buoyancy in the wetland, which increases the overall pipe diameter. The
proposed 95-foot-wide construction right-of-way in this wetland would be necessary to ensure that
the saturated spoil stored in the wetland would be contained on the right-of-way because these
materials generally spread out when stacked. Impacts are expected to be temporary and short
term (one growing season) because of the low quality, emergent condition of the wetland.
1469.80 S-62 R Wetland S-62 (Trib. to Mitchell Creek) has been channelized and confined to a ditch. The Approved.
(Trib. to alignment of the trench and the construction right-of-way prevent narrowing the construction right-
Mitchell of-way to 75 feet.
Creek)
1468.84 S-66 R The construction right-of-way width would need to be greater than 75 feet across these tributaries  Additional justification needed.
1468.81 S-67A because the horizontal directional drill (HDD) entry point for the North Fork Nooksack River is The Washing State Department
1468.77 S-67B immediately south of wetland S-67B. During the HDD, if the drill rig needs to be moved to the of Ecology (WDOE) commented
south side of the river, the drill stem pullback would need to extend down the right-of-way and that the soils, vegetation, and
around a curve. The wider construction right-of-way would be necessary to rope the drill stem hydrologic conditions in forested
around the curve in the easement and across the tributaries. areas on either side of the
pipeline right-of-way in this
location should be evaluated
and requested an explanation of
how the variance would affect
Northwest'’s ability to save the
large trees adjacent to the
existing cleared right-of-way in
the event this variance is
granted.
1466.62 S-77 PEM/PSS The construction right-of-way width would need to be greater than 75 feet across a portion of Approved.
wetland S-77 because the trench is expected to be excessively wide in this wetland due to the
extensive length of the wetland, the high groundwater table, and the unconsolidated and
saturated soils. The loop would be coated with several inches of concrete to compensate for pipe
buoyancy in the wetland, which increases the overall pipe diameter. The proposed 95-foot-wide
construction right-of-way in this wetland would be necessary to ensure that the construction
activities and storage of saturated spoil material are contained on the right-of-way because
saturated materials generally spread out when stacked. Wetland S-77 is a low-quality, disturbed
emergent wetland that is an abandoned hayfield/pasture. Impacts on the wetland from the project
would be temporary and short term (one growing season).
1466.81 S-76 PFO/PSS/ The trench is expected to be excessively wide because of the extensive length of the wetlands, Approved.
1465.83 S-78 PEM/R the high groundwater table, and the unconsolidated and saturated soils. The loop would be
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TABLE N-1 (cont'd)

Variances Requested for Construction Right-of-Way Widths Greater Than 75 Feet

Milepost

Wetland

Cowardin
Type ?

Variance Rationale

Approval Status

1465.62
1465.01

1463.75

1463.26

1429.30

1428.74

1421.19

1419.33

S-79
S-82

S-86A&B

S-88

MV-2

MV-6

MV-24

MV-32A, B

PEM

PEM

PEM

PEM

PSS/IPEM/
PFO

coated with several inches of concrete to compensate for pipe buoyancy in the wetland, which
increases the overall pipe diameter. The proposed 95-foot-wide construction right-of-way in these
wetlands would be necessary to ensure that the construction activities and storage of saturated
spoil material are contained on the right-of-way because saturated materials generally spread out
when stacked.

A construction right-of-way width greater than 75 feet would be necessary through these wetland
ditches because of the open-cut crossing of Homesteader Road and egress/ingress. The high
groundwater table, saturated and unconsolidated materials, and 5-foot loop burial depth at the
road crossing require the additional construction right-of-way width. These conditions create the
potential for the trench to be excessively wide, and the saturated materials would need additional
area to be stored. Impacts on these wetland ditches would be temporary and short term because
they are low quality, artificial conveyance systems.

This tributary is a 2-foot-wide intermittent waterbody. Narrowing the construction right-of-way
width to 75 feet would not benefit habitat conditions of this tributary, which does not support fish.

The construction right-of-way width was necked down to 85 feet, but side slopes prevent necking
the construction right-of-way width down to 75 feet.

Staging for steep slope construction immediately to the north of this wetland prevents narrowing
the construction right-of-way width to 75 feet. The wetland at the crossing is also a previously
disturbed emergent wetland within the pipeline right-of-way and adjacent powerline corridor.
Impacts are expected to be temporary and short term (one growing season) because of the low
quality, emergent condition of the wetland.

Wetland MV-24 is a disturbed emergent wetland dominated by reed canarygrass and the
construction right-of-way width would need to be greater than 75 feet at a ditch that is about 6 feet
wide. Impacts are expected to be temporary and short term (one growing season) because of the
low quality, emergent condition of the wetland.

Because of the extensive length and saturated/open water characteristics of the wetland in this
area, the construction right-of-way width would need to be greater than 75 feet between mileposts
(MP) 1419.65 and 1419.31. A crossover was included in the design because the trench is
expected to be excessively wide from excavating saturated unconsolidated materials. The
crossover would offset the proposed 36-inch-diameter loop 30 feet west of the existing 26-inch-
diameter pipeline and outside Northwest’s existing permanent easement, which requires
Northwest to acquire 30 feet of new permanent easement. In addition, Northwest would utilize
the existing 75-foot-wide permanent easement and 20 feet of temporary right-of-way to install the
crossing for a total construction right-of-way width of 125 feet.

Because of expected saturated and unconsolidated conditions, the construction right-of-way
would need to be greater than 95 feet wide through two additional areas within wetland MV-32B
(near MPs 1419.06 and 1418.79). However, these areas occur within previously

Approved.

Approved.

Approved.

Approved.

Approved.

Approved.
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Variances Requested for Construction Right-of-Way Widths Greater Than 75 Feet

G-N

Cowardin
Milepost Wetland Type ? Variance Rationale Approval Status
disturbed/cleared areas within the loop and powerline corridor and support primarily emergent
vegetation.
1418.62 MV-32.2 PEM The areas of wetland MV-32.2 that would be disturbed would be within the existing pipeline right- Approved.
of-way and a parallel road easement that supports disturbed emergent wetland conditions.
Necking down the non-working side of the construction right-of-way would not be practical in this
area because the parallel road would be used as egress/ingress. Additionally, necking down the
working side of the right-of-way would not effectively reduce impacts on the wetland because of
its configuration, which narrows to a small point on the west edge of the construction right-of-way.
Impacts are expected to be temporary and short term (one growing season) because of the low
quality, emergent condition of the wetland.
1416.51 MV-41 PAB/PEM/ The construction right-of-way width would need to be 95 feet through this wetland system Additional justification needed.
PSS/PFO because of its extensive length and saturated/open water characteristics. Because of these The WDOE commented that
conditions, the proposed 36-inch-diameter loop has been offset 30 feet east of the existing 30- alternative means of reducing
inch-diameter pipeline because the trench is expected to be excessively wide from excavating the construction right-of-way
saturated unconsolidated materials. width, including constructing
during the dry season, locating
spoil piles outside of the
wetlands, and using
construction methods that limit
the width of the pipeline trench
should be evaluated. The
WDOE also commented that
additional impacts on forest and
scrub-shrub wetlands that
would be affected by the
increased construction right-of-
way width in the event this
variance is granted should be
identified.
1411.55 MV-59A PEM A 95-foot-wide construction right-of-way would be necessary through this wetland system Approved.
because of its length, a high groundwater table, and the saturated, unconsolidated characteristics
of the material to be excavated. Because of these conditions, the trench is expected to be
excessively wide. Impacts would be temporary and short term because this wetland is previously
disturbed and emergent.
1411.06 MV-62 R A 90-foot-wide construction right-of-way would be required for the flumed crossing of Little Approved.

Pilchuck Creek. The proposed construction right-of-way width would be required to ensure
adequate construction workspace to properly install the flume and in the event the trench width
becomes excessively wide during the crossing due to the high groundwater table.

1409.26 MV-67A POW/PEM A 95-foot-wide construction right-of-way would be necessary through this wetland system Approved.
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TABLE N-1 (cont'd)

Variances Requested for Construction Right-of-Way Widths Greater Than 75 Feet

Milepost

Cowardin
Wetland Type ? Variance Rationale

Approval Status

1383.66

1328.71

1324.29

1316.73

because the trench is expected to be excessively wide. The trench would be wider because the
loop would be coated with several inches of concrete to compensate for pipe buoyancy in the
wetland, which increases the overall pipe diameter. The increased right-of-way would be
necessary to ensure that the saturated spoil stored in the wetland would be contained on the
right-of-way because these materials generally spread out when stacked. Impacts would be
temporary and short term (one growing season) because of the emergent and previously
disturbed condition of the wetland.

SN-42 PSS A 95-foot-wide construction right-of-way would be necessary through this wetland system
because of its length and because the trench is expected to be excessively wide. The trench
would be wider because the loop would be coated with several inches of concrete to compensate
for pipe buoyancy in the wetland, which increases the overall pipe diameter. The increased right-
of-way would be necessary to ensure that the saturated spoil stored in the wetland would be
contained on the right-of-way because these materials generally spread out when stacked.
Impacts would be temporary and short term (one growing season) because of the previously
disturbed condition of the wetland.

FL-17 R/PEM A 95-foot-wide construction right-of-way across Lacamas Creek would be required because of the
high groundwater table in the floodplain and the potential for the trench to be excessively wide
during the flumed crossing. Lacamas Creek is a channelized tributary within an agricultural field
and has no functional riparian habitat; therefore, impacts would be minor.

FL-35A, B R It is not feasible to construct an open-cut crossing of the Nisqually River within a 75-foot-wide
construction right-of-way. At the river, Northwest's existing 30-inch-diameter pipeline is offset 50
feet to the east of the existing 26-inch-diameter pipeline, and the proposed 36-inch-diameter loop
would be offset 35 feet to the east of the 30-inch-diameter pipeline. The offset of the loop would
be necessary to ensure that the existing pipelines are not destabilized during excavation in the
stream and to prevent heavy equipment from working over them. No in-stream work is proposed
over the existing pipelines, except for potential spoil storage.

FL-52 PEM/PSS Side hill topography requires a 95-foot-wide construction right-of-way through this wetland.

Wetland types according to Cowardin et al. (1979):
PFO = palustrine forested
PSS = palustrine scrub-shrub
PEM = palustrine emergent
POW = palustrine open water
PAB = palustrine aquatic bed
R =riverine

Approved.

Approved.

Approved.

Approved.
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TABLE N-2

Variances Requested for Temporary Extra Workspaces (TEWS) Located Less Than 50 Feet From Wetlands or Waterbodies

Temporary
Cowardin Extra
Milepost Wetland Type ® Workspace ID Variance Rationale Approval Status
1482.80 S-4B R/PEM S-TEWS-10.5 Steep incised banks and the location of the crossing of Saar Creek prevent Approved.
1482.81 S-TEWS-11.5 locating workspace S-TEWS-10.5 and S-TEWS-11.5 50 feet from the
waterbody.
1480.93 S-10 & S-11 PEM/PFO S-TEWS-17.3 Location of a crossover, wetland S-11, and side slope topography prevents Approved.
locating workspace S-TEWS-17.3 50 feet from this wetland.
1480.06 S-15 PSS S-TEWS-19 Side slope topography and the location of the open-cut crossing of North Pass Approved.
Road prevent locating workspace S-TEWS-19 50 feet from the wetland.
1479.06 S-21 PFO/PEM S-TEWS-24 The location of the crossover, which would be necessary to avoid a home, and Approved.
the need to flume Kinney Creek prevent locating workspace S-TEWS-24 50 feet
from the wetland.
1476.80 S-28 PEM S-TEWS-40 Wetland S-28 is a low quality, abandoned pasture/hayfield that supports a Approved.
monotypic stand of reed canarygrass. Workspace S-TEWS-40 would be
required for an open-cut crossing of a driveway.
1474.70 S-42 PEM/PSS S-TEWS-64 Workspace S-TEWS-64 would be required for side slope construction and the Approved.
topography prevents locating this workspace 50 feet from wetland S-42.
1473.70 S-47 R S-TEWS-74 These workspaces would be necessary for the crossing of wetland S-47 (Trib. to  Approved.
S-TEWS-75 Sumas River). Workspaces cannot be located on the north side of the creek
because of steep slopes; therefore, workspaces S-TEWS-74 and S-TEWS-75
must be located on the south side of the creek. The minimum 5-foot depth of
cover over the pipeline at the tributary requires both of these workspaces to be
located as close to the creek as possible. Workspace S-TEWS-75 would be
located in an emergent area that has been previously cleared and would not
disturb any functional riparian habitat.
1472.22 S-54 (Smith R S-TEWS-87 Workspace S-TEWS-87 would be necessary for spoil storage for the crossing of ~ Approved.
Creek) Smith Creek, as well as the unnamed road crossing. The unnamed road cannot
be closed during construction because it provides access to several residences.
Setting the workspace farther from the road crossing would not be feasible
because of the proximity of the industrial building on the north side of the road.
1469.16 S-64 PEM/R S-TEWS-122 These workspaces would be necessary for the open-cut crossing of Marshall Approved.
1469.14 S-TEWS-124 Road, the crossing of wetland S-64 (Unnamed Tributary), and steep slope
S-TEWS-125 construction. The alignment of the construction right-of-way in relation to the
S-TEWS-126 wetland, road crossing, and steep slopes prevents locating these workspaces 50
S-TEWS-128 feet from the wetland. Workspaces S-TEWS-124 and S-TEWS-125 would be
S-TEWS-130 located in upland pasture and would not disturb functional riparian habitat.
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TABLE N-2 (cont'd)

Variances Requested for Temporary Extra Workspaces (TEWS) Located Less Than 50 Feet From Wetlands or Waterbodies

Milepost

Wetland

Cowardin
Type ?

Temporary
Extra
Workspace ID

Variance Rationale

Approval Status

1468.10

1467.06

1463.26

1423.49

1422.24

1422.22

1419.65

1419.34

S-71

S-75

S-88

MV-16

MV-20

MV-25

MV-32A, B

MV-32A

PFO

PEM/PSS

PEM/POW/R

PSS

PEM

PSS/PEM

PFO

S-TEWS-139

S-TEWS-145

S-TEWS-164.1

MV-TEWS-43

MV-TEWS-54

MV-TEWS-56
MV-TEWS-57

MV-TEWS-65
MV-TEWS-66

MV-TEWS-68

Workspace S-TEWS-139 would be necessary for egress/ingress and to
abandon the 26-inch-diameter facilities at the existing aboveground facility
located immediately adjacent to wetland S-71. This workspace would primarily
be located on an existing access road to Northwest’s aboveground facility.

Workspace S-TEWS-145 would be necessary for egress/ingress onto Carroll
Road. However, the road is located between the workspace and the wetland,
which prevents the use of a 50-foot buffer adjacent to the wetland. The
workspace would be 30 feet from the wetland.

Although workspace S-TEWS-164.1 would be located within deciduous forested
vegetation, this vegetation provides little riparian benefit to wetland S-88, which
is an intermittent ditch tributary that does not support fish and is expected to be
dry at the time of the crossing. Therefore, setting the workspace 50 feet from
this ditch drainage does not provide functional benefit to the waterbody.

Workspace MV-TEWS-43 would be required for the South Fork Stillaguamish
River HDD exit point. This workspace would be located almost entirely in
previously disturbed farmed uplands. However, a narrow row of shrubs borders
the wetland on the edge of the workspace. Northwest would attempt to avoid
disturbing these shrubs during the HDD.

The configuration of wetland MV-20 prevents locating workspace MV-TEWS-54
more than 50 feet from the wetland. This extra workspace is hecessary to cross
the tributary. Setting the workspace back 50 feet would make the workspace
unusable, and the workspace would then be less than 50 feet from wetland MV-
21.

These workspaces would be necessary for the open-cut crossing of 212" Street
NE and for egress/ingress. Workspaces MV-TEWS-56 and MV-TEWS-57 would
be located 30 and 40 feet, respectively, from the wetland, which is an isolated,
low quality disturbed emergent wetland dominated by reed canarygrass.

Workspaces MV-TEWS-65 and MV-TEWS-66 would be required for the
crossover located at MP 1419.65 and to cross the extensive wetland system at
this location. These workspaces cannot be set back 50 feet from the wetland
based on the location of the crossover and the saturated/open water condition at
the north end of this wetland.

Workspace MV-TEWS-68 would be required for a crossover. The steep side
slopes in the area would prevent the workspace from being set back 50 feet
from the wetland.

Approved.

Approved.

Approved.

Approved.

Approved.

Approved.

Approved.

Approved.
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TABLE N-2 (cont'd)

Variances Requested for Temporary Extra Workspaces (TEWS) Located Less Than 50 Feet From Wetlands or Waterbodies

Temporary
Cowardin Extra
Milepost Wetland Type ? Workspace ID Variance Rationale Approval Status
1419.12 MV-32A, B PFO MV-TEWS-71 Workspace MV-TEWS-71 would be required for egress/ingress and intersects Approved.
the right-of-way and wetland system less than 50 feet from the wetland.
1411.35 MV-61 PFO MV-TEWS- Workspace MV-TEWS-130.1 would be required for the road bore of Highway 92.  Approved.
130.1 Although this workspace would be less than 50 feet from wetland MV-61, it
would be located entirely within the highway easement and primarily within
previously disturbed areas.
1411.06 MV-62 R MV-TEWS-141  Because of the alignment of the creek with the construction right-of-way, Approved.
MV-TEWS-143  workspaces MV-TEWS-141 and MV-TEWS-143 cannot be located 50 feet from
the waterbody. These workspaces would be necessary because of the high
groundwater table in the floodplain. The trench may become excessively wide
and the workspaces would ensure that all activities are confined to the
construction work area.
1408.79 MV-71 PSS/PEM/ MV-TEWS-178  Workspace MV-TEWS-178 would be required for egress/ingress both during Approved.
PFO construction and operation because a new permanent access road (MV-PAR-1)
would be installed to access the pig receiver and mainline valve at MP 1408.80.
The alignment of MV-PAR-1 was selected to avoid permanent impacts on
wetland MV-71.
1390.20 SN-22 R SN-TEWS-20 Workspaces SN-TEWS-20 and SN-TEWS-21 would be required for the crossing  Approved.
SN-TEWS-21 of Struve Creek (wetland SN-22). The confined construction right-of-way (60
feet in width) and side sloping topography on either side of the waterbody
require these workspaces to be located less than 50 from the waterbody banks.
The workspaces have been set back more than 10 feet from the wetland
boundary.
1385.47 SN-39.4 POW SN-TEWS-57 Workspace SN-TEWS-57 would be required to cross Union Hill Road NE and for ~ Approved.
egress/ingress. This workspace cannot be located 50 feet from wetland SN-
39.4 and still be functional for the road crossing.
1328.12 FL-21 PEM/PSS FL-TEWS-36 Workspace FL-TEWS-36 would be required for the open-cut crossing of 40" Approved.
Avenue S/Hawk Peterson Road and for egress/ingress. This workspace cannot
be located 50 feet from the wetland and still be functional for the road crossing.
1316.73 FL-52 PSS/PEM FL-TEWS-97 Workspace FL-TEWS-97 would be required for egress/ingress. Because of side  Approved.

hill topography in the area, the workspace cannot be located 50 feet from the
wetland but instead would be located immediately adjacent to the wetland
(which would also be disturbed by the construction right-of-way).



TABLE N-2 (cont'd)

Variances Requested for Temporary Extra Workspaces (TEWS) Located Less Than 50 Feet From Wetlands or Waterbodies

Temporary
Cowardin Extra
Milepost Wetland Type ? Workspace ID Variance Rationale Approval Status

0T-N

Wetland types according to Cowardin et al. (1979):
PFO = palustrine forested
PSS = palustrine scrub-shrub
PEM = palustrine emergent
POW = palustrine open water
PAB = palustrine aquatic bed
R = riverine
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TABLE N-3

Variances Requested for Temporary Extra Workspaces (TEWS) Located Within Wetlands or Waterbodies

Temporary
Cowardin Extra
Milepost Wetland Type * Workspace ID Variance Rationale Approval Status
1484.34 S-1 PEM S-TEWS-2 Workspace S-TEWS-2 would be located in a low quality, farmed wetland at a Approved.
hydrostatic test water discharge location, and would be needed for equipment
staging, mobilization, and demobilization.
1483.86 S-2 PEM S-TEWS-6 Workspace S-TEWS-6 would be located in a low quality, deeply incised roadside Approved.
wetland ditch and would be needed because of the presence of a foreign line
crossing and for egress/ingress.
1480.73 S-12 PEM/PFO S-TEWS-17.1  Side slope topography and staging for steep slope construction prevent locating Approved.
workspace S-TEWS-17.1 outside the wetland.
1480.01 S-16 R S-TEWS-21 The location of the open-cut crossing of North Pass Road prevents locating Approved.
workspace S-TEWS-21 outside the wetland.
1477.60 S-23 R S-TEWS-33 The sand and small gravel bed materials of Swift Creek require the proposed loop Approved.
S-TEWS-34 to be offset 40 feet from the existing 30-inch-diameter pipeline because the trench
width at this crossing is expected to become excessively wide, which could affect
the potential stability/integrity of the existing 30-inch-diameter pipeline. Offsetting
the proposed loop requires placing workspaces S-TEWS-33 and S-TEWS-34 in
wetland S-23 (Swift Creek). The existing stream channel at the crossing is
disturbed and confined to dikes to facilitate removal of sediment from annual gravel
mining operations.
1475.46 S-37 PEM S-TEWS-58 Workspace S-TEWS-58 would be necessary for staging and would be located in a Approved.

low quality, disturbed emergent wetland that is an abandoned hayfield/pasture to
avoid impacts on residences and forested areas. Other staging areas in the
vicinity are not available because of the limited access, extent of adjacent
wetlands, and residential and forested areas. The wetland is expected to be dry in
the late spring and summer during construction. Although the wetland would be
temporarily affected, it is expected to be fully restored functionally within one
growing season.
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TABLE N-3 (cont'd)

Variances Requested for Temporary Extra Workspaces (TEWS) Located Within Wetlands or Waterbodies

Milepost Wetland

Cowardin
Type ?

Temporary
Extra
Workspace ID

Variance Rationale

Approval Status

1475.19 S-39

1474.77 S-41

1474.77 S-41

1474.70 S-29

1472.56 S-53

PEM

PFO

PEM

PEM

PEM

S-TEWS-60

S-TEWS-62

S-TEWS-63

S-TEWS-42

S-TEWS-82
S-TEWS-83

Workspace S-TEWS-60 would need to be located within wetland S-39 because of
the open-cut crossing of Wallace Lane, the need for additional spoil storage, and
egress/ingress. The trench is expected to be excessively wide at the road crossing
because of the high groundwater table and unconsolidated and saturated soils in
the wetland area immediately adjacent to the road crossing. The trench would also
be wider because the loop would be coated with several inches of concrete to
compensate for pipe buoyancy in the wetland, which increases the overall pipe
diameter. In addition, the burial depth of the loop at the road crossing would be 5
feet compared to the standard 3 feet to compensate for traffic loads. Wetland S-39
is a low quality, disturbed emergent wetland and impacts associated with the
project would be temporary and short term. The location of workspace S-TEWS-
60 was placed on the south side of Wallace Lane to avoid forested wetland
impacts and residential tree screens on the north side of the road.

Workspace S-TEWS-62 would be necessary to install a prefabricated fitting at the
sharp PI that would require additional excavation and spoil storage. The location
of the PI and the adjacent steep slopes prevent locating this workspace outside of
wetland S-41. This workspace would be located primarily in immature deciduous
forested areas (alders) and would not disturb mature trees. Impacts on the
wetland from this workspace would be temporary and minor. Northwest would
replant the forested wetland according to the Washington State Department of
Natural Resources Forest Practices Act.

Workspace S-TEWS-63 would be located entirely within Northwest's abandoned
pipeline corridor for the 26-inch- and 30-inch-diameter pipelines and would be
partially located within wetland S-41, which is a disturbed emergent wetland
dominated by reed canarygrass. This workspace would be needed for staging for
steep and side slope construction both to the north and south of this location.

Workspace S-TEWS-42 is necessary for the crossings of the Trib. to Sumas River.
The construction right-of-way would impact most of the wetland; only 0.01 acre of
wetland S-29 would be affected by this workspace. This impact would not affect
the functions of this low quality wetland that supports a monotypic stand of reed
canarygrass.

Wetland S-53 is a low quality, disturbed pasture/hayfield wetland. Workspaces S-
TEWS-82 and S-TEWS-83 would be needed for staging for steep slope
construction, an open-cut driveway crossing, and the wetland crossing. The trench
is expected to be excessively wide at the driveway crossing because of a high
groundwater table and unconsolidated and saturated soils in the wetland area.

The trench would also be wider because the loop would be coated with several
inches of concrete to compensate for pipe buoyancy in the wetland, which

Approved.

Approved.

Approved.

Approved.

Approved.
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TABLE N-3 (cont'd)

Variances Requested for Temporary Extra Workspaces (TEWS) Located Within Wetlands or Waterbodies

Milepost

Wetland

Cowardin
Type ?

Temporary
Extra
Workspace ID

Variance Rationale Approval Status

1470.83

1470.14

1469.92
1469.80

1469.00

S-58

S-60

S-61
S-62 (Trib. to
Mitchell
Creek)

S-65

PEM

PEM

PEM/R

PEM

S-TEWS-100

S-TEWS-113

S-TEWS-115
S-TEWS-118

S-TEWS-132
S-TEWS-133
S-TEWS-134

increases the overall pipe diameter. The burial depth of the loop at the road
crossing in the wetland would be 5 feet compared to the standard 3 feet to
compensate for traffic loads at the road crossing, which also increases the trench
width. The location of these workspaces in wetland S-53 would be necessary to
ensure that the saturated spoil stored for the driveway and wetland crossings
would be contained on the right-of-way because these saturated materials
generally spread out when stacked. Impacts on this wetland are expected to be
temporary and short term (one growing season).

Workspace S-TEWS-100 would be necessary for staging and spoil storage for the Approved.
crossing of wetland S-57.1 (Trib. to Mitchell Creek). Wetland S-58 is a low quality,

disturbed pasture/hayfield wetland and locating the workspace in the wetland

would not disturb any functional riparian or wetland habitat. Impacts on this

wetland are expected to be temporary and short term (one growing season).

Workspace S-TEWS-113 would be needed for spoil storage associated with the Approved.
reverse loop installation between MPs 1470.35 and 1470.02 that would be required

for the crossover in this area. The spoil is also expected to be saturated because

of a high groundwater table in the vicinity of the wetland and would require

additional area for storage because these saturated materials generally spread out

when stacked. Impacts on this wetland from project activities are expected to be

temporary and short term (one growing season) because of the low quality,

emergent condition of the wetland.

Wetland S-61 is a low quality pasture/hayfield wetland and wetland S-62 (Trib. to Approved.
Mitchell Creek) has been channelized and confined to a ditch (wetland S-63). The
alignment of the trench and the construction right-of-way makes it infeasible to
locate workspace S-TEWS-115 outside the wetland. The trench is expected to be
excessively wide in these wetlands because of a high groundwater table and
unconsolidated and saturated soils in the wetland area. The trench would also be
wider because the loop would be coated with several inches of concrete to
compensate for pipe buoyancy in the wetland, which increases the overall pipe
diameter. The locations of workspaces S-TEWS-115 and S-TEWS-118 would be
necessary to ensure that the saturated spoil stored in the wetland would be
contained on the right-of-way because these materials generally spread out when
stacked. Impacts on these wetlands are expected to be temporary and short term
(one growing season).

Wetland S-65 is a low quality pasture/hayfield wetland and these workspaces Approved.
would be necessary for the bored crossing of the Mount Baker Highway. These

workspaces cannot be placed outside the wetland because of the length and

location of the wetland immediately adjacent to the highway.
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TABLE N-3 (cont'd)

Variances Requested for Temporary Extra Workspaces (TEWS) Located Within Wetlands or Waterbodies

Milepost Wetland

Cowardin
Type ?

Temporary
Extra
Workspace ID

Variance Rationale

Approval Status

1468.84 S-66

1468.81 S-67A
1468.77 S-67B

1466.62 S-77

1465.83 S-78

1465.01 S-82

1464.72 S-83

R

PEM/PSS

PEM/PSS/
PFO

PFO/R/IPEM

PEM

S-TEWS-131

S-TEWS-147
S-TEWS-148

S-TEWS-152

S-TEWS-157
S-TEWS-158

S-TEWS-160

Workspace S-TEWS-131 would be the entry point for the North Fork Nooksack
River HDD. Because it may be necessary to move the drill rig to the south side of
the river during the HDD, the drill stem pullback would need to extend down the
easement to the north and across the waterbodies (intermittent - 2 feet wide) within
this workspace. The curve in the alignment may prevent the drill stem from being
confined to the existing easement; therefore, workspace S-TEWS-131 would be
necessary to rope the drill stem around the curve of the easement and across the
tributaries.

Workspaces S-TEWS-147 and S-TEWS-148 would need to be located within
wetland S-77 because of the open-cut crossing of Potter Road and the need for
additional spoil storage and egress/ingress. The trench is expected to be
excessively wide at the road crossing because of the high groundwater table and
unconsolidated and saturated soils in the wetland area immediately adjacent to the
road crossing. The trench would also be wider because the loop would be coated
with several inches of concrete to compensate for pipe buoyancy in the wetland,
which increases the overall pipe diameter. In addition, the burial depth of the loop
at the road crossing would be 5 feet compared to the standard 3 feet to
compensate for traffic loads at the road crossing. The locations of workspaces S-
TEWS-147 and S-TEWS-148 would be necessary to ensure that the saturated
spoil stored in the wetland would be contained on the right-of-way because these
materials generally spread out when stacked. Wetland S-77 is a low-quality,
disturbed emergent wetland that is an abandoned hayfield/pasture. Impacts on the
wetland from the project would be temporary and short term (one growing season).

Workspace S-TEWS-152 would be necessary for additional staging because of the
extensive length of this wetland (approximately 2,000 feet).

The trench is expected to be excessively wide in this wetland because of a high
groundwater table and unconsolidated and saturated soils in the wetland. The
trench would also be wider because the loop would be coated with several inches
of concrete to compensate for pipe buoyancy in the wetland, which increases the
overall pipe diameter. The locations of workspaces S-TEWS-157 and S-TEWS-
158 would be necessary to ensure that the saturated spoil stored in the wetland
would be contained on the right-of-way because these materials generally spread
out when stacked. Workspace S-TEWS-158 would also be necessary for the
open-cut crossing of Strand Road.

The location of the crossover in this wetland prevents workspace S-TEWS-160
from being located outside of wetland S-83. No other suitable upland areas are
available in the vicinity to locate the crossover outside wetlands. Wetland S-83 is a
low quality, disturbed wetland pasture; therefore, impacts on this wetland are

Approved.

Approved.

Approved.

Approved.

Approved.



TABLE N-3 (cont'd)

Variances Requested for Temporary Extra Workspaces (TEWS) Located Within Wetlands or Waterbodies

Temporary
Cowardin Extra
Milepost Wetland Type ? Workspace ID Variance Rationale Approval Status
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expected to be temporary and short term (one growing season).

1463.74 S-86A&B PEM S-TEWS-160.2 Workspaces S-TEWS-160.2 and S-TEWS-160.3 would be required for the open- Approved.
S-87 S-TEWS-160.3 cut crossing of Homesteader Road and for egress/ingress. The expected high
groundwater table and saturated and unconsolidated materials as well as the 5-foot
loop burial depth at the road crossing require the workspaces to traverse these
wetland ditches. The soil and groundwater conditions create the potential for the
trench width to become excessively wide, and the saturated spoil materials would
require additional area for storage because they typically spread out when stacked.

1463.01 S-89A, B PEM S-TEWS-165  Workspaces S-TEWS-165 and S-TEWS-166 would be required for the open-cut Approved.
1463.00 S-TEWS-166  crossing of Wildrose Road and for egress/ingress. The 5-foot loop burial depth at

the road crossing requires that these workspaces be located across the wetland

ditches. These low quality wetland ditches support few wetland functions except

for surface water conveyance. Impacts on the wetland ditches would be temporary

and short term, lasting only for the duration of construction. The ditches would be

fully restored after construction.

1428.62 MV-7 R MV-TEWS-11  Workspace MV-TEWS-11 would be required for the open-cut crossing of Pilchuck Approved.
Creek. The proposed loop would be installed in the trench of the 26-inch-diameter
pipeline after it is removed. This construction technique requires that workspace
MV-TEWS-11 be located in the river for use during removal of the 26-inch-diameter
pipeline and installation of the 36-inch-diameter loop. Spoil would be stored in the
creek downstream (west) of the proposed 36-inch-diameter loop. It would be
stacked in separate piles with gaps in between to allow the water to flow freely
through so as not to create a dam. The working side would be east of the
proposed 36-inch-diameter loop. Precautions would be taken to protect the 30-
inch-diameter pipeline.

1428.60 MV-8 PEM/PSS MV-TEWS-11  Workspaces MV-TEWS-11 and MV-TEWS-12 would be required for staging and Approved.
MV-TEWS-12  for the open-cut crossing of Pilchuck Creek and for steep slope construction on the
south side of the creek. Workspace MV-TEWS-11 would be required to descend
the steep slope to access the creek crossing and cannot be adjusted to avoid
impacts on this wetland. Workspace MV-TEWS-12 would be necessary for staging
for the creek crossing as well as the steep slope. Wetland MV-8 is a disturbed
emergent pasture and is expected to be dry during the late spring and summer
construction window.

1422.96 MV-17 PEM MV-TEWS-45  Workspaces MV-TEWS-45 and MV-TEWS-47 would be required for the pullback Approved.
1422.88 MV-18 MV-TEWS-47  for the South Fork Stillaguamish River HDD. Wetlands MV-17 and MV-18 are low

quality, farmed wetlands; therefore, impacts on these wetlands associated with the

pullback activities would be negligible and short term.
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TABLE N-3 (cont'd)

Variances Requested for Temporary Extra Workspaces (TEWS) Located Within Wetlands or Waterbodies

Temporary
Cowardin Extra
Milepost Wetland Type ? Workspace ID Variance Rationale Approval Status
1420.64 MV-28 PEM/PSS MV-TEWS-60 Workspace MV-TEWS-60 would be required for the open-cut crossing of Burns Approved.
Road, a private drive, and for egress/ingress. The configuration of the wetland as
well as the construction right-of-way prevents locating this workspace outside the
wetland.
1419.33 MV-32A,B PSS/PEM/ MV-TEWS-67  Workspace MV-TEWS-67 would be necessary for the crossover at MP 1419.31 Additional justification
PFO MV-TEWS-73 that was located at this point to minimize impacts on landowners. Locating the needed. The WDOE
crossover farther south, which would move the workspace out of the wetland, commented that the
would require Northwest to acquire additional permanent easement from these crossover should be
landowners (e.g., Crowell and Lewis) that would further encumber these properties.  relocated south, outside of
Workspace MV-TEWS-73 would be located in wetland MV-32B because the the wetland, in accordance
alignment of the construction right-of-way runs parallel to 156" Avenue NE. The with WDOE policy on
workspace would be required to maintain residential access. avoidance of wetland
impacts.
1416.51 MV-41 PAB/PEM/ MV-TEWS-84  Workspace MV-TEWS-84 would be necessary for the open-cut crossing of 120" Approved.
PSS/PFO Street (Beechcraft Drive) and for egress/ingress. The expected high groundwater
table and saturated and unconsolidated materials, as well as the 5-foot loop burial
depth at the road crossing, require this workspace to be located in the wetland.
The soil and groundwater conditions create the potential for the trench to become
excessively wide, and the saturated spoil materials would require additional area
for storage because they typically spread out when stacked.
1412.12 MV-55 PEM/R/IPFO/  MV-TEWS-121 Workspace MV-TEWS-121 would be required for the crossover and cannot be Approved.
PAB moved outside the wetland because the crossover is based on the location of the
ending point for the Machias Replacement Project Segment E.
1411.35 MV-61 PFO MV-TEWS-129 Workspace MV-TEWS-129 would be required for the bore of Highway 92 and Approved.
cannot be adjusted to avoid the wetland because of the required area to construct
the bore pit.
1411.06 MV-62 R MV-TEWS-139 Workspace MV-TEWS-139 would be required for the flumed crossing of Little Additional justification

Pilchuck Creek. A crossover was included in the crossing design to avoid
disturbing several large overflow culverts that are installed in the elevated road fill
of the private drive located north of the creek crossing at MP 1411.10. Disturbing
the culverts would restrict access to several residences during construction. The
workspace would be required to ensure that there is adequate construction space
to properly install the flume and to provide adequate space in the event the trench
becomes excessively wide during trenching operations.

needed. The WDOE
commented that temporary
alternative access should be
provided to the residences to
avoid disturbance to this
wetland in accordance with
WDOE policy on avoidance
of wetland impacts.
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TABLE N-3 (cont'd)

Variances Requested for Temporary Extra Workspaces (TEWS) Located Within Wetlands or Waterbodies

Temporary
Cowardin Extra
Milepost Wetland Type ? Workspace ID Variance Rationale Approval Status
1391.40 SN-18 and PEM/PSS/ SN-TEWS-17  Workspaces SN-TEWS-17 and SN-TEWS-19 would be required for the road bore Approved.
1391.31 SN-20 PFO SN-TEWS-19  of Woodinville Duvall Road NE. Workspace SN-TEWS-17 was expanded for
parking/staging because the area would be primarily located in scrub-shrub
vegetation and would minimize disturbance to residential tree screens. Impacts on
wetland SN-18 would be temporary and short term, lasting two to three growing
seasons, as shrubs would quickly revegetate from existing root systems because
grading in the wetland should not be required. The location of SN-TEWS-19 was
chosen to minimize impacts on conifers.
1383.66 SN-42 PSS/PFO/ SN-TEWS-65  Workspace SN-TEWS-65 would be required for staging during the crossing (push- Approved.
PEM/POW pull) of wetland SN-42 (Evans Creek). The workspace would be located primarily
in an upland lawn. However, to access the construction right-of-way, a portion of
the workspace must be located in the wetland. This wetland is an extensive,
saturated/open water wetland system, and the configuration of the wetland and
construction right-of-way prohibits locating this workspace 50 feet from the wetland.
1328.94 FL-16 PEM FL-TEWS-34  The existing 26-inch-diameter pipeline throughout this agricultural wetland is Approved.
1328.65 FL-18 FL-TEWS-35  shallow and cannot be worked over during construction to ensure its integrity.
1328.30 FL-19 Workspaces FL-TEWS-34 and FL-TEWS-35 would be required because the
existing right-of-way cannot be used by heavy equipment. Impacts on this wetland
would be insignificant because the farmed wetland is cultivated annually.
1324.29 FL-34 PFO/R FL-TEWS-58  Workspaces FL-TEWS-58 and FL-TEWS-59 would be required for the open-cut Approved.
FL-35A,B FL-TEWS-59  crossing of the Nisqually River. At this crossing, the existing 30-inch-diameter
pipeline is offset 50 feet to the east of the existing 26-inch-diameter pipeline, and
the proposed 36-inch-diameter loop would be offset 35 feet to the east of the 30-
inch-diameter pipeline. The offsets would be necessary to ensure that the existing
pipelines are not destabilized during excavation in the stream. These workspaces
would be used as the working side of the right-of-way so that heavy equipment
does not work over the existing pipelines in the river.
1323.85 FL-37 Centralia FL-TEWS-62  This workspace would be required to install the span across this diversion canal. Approved.
Canal
1289.35 CS-1AB,D.E PEM C-TEWS-4 Workspaces C-TEWS-4, C-TEWS-5, C-TEWS-6, and C-TEWS-7 would be Approved.
C-TEWS-5 required to support design changes needed to comply with county requirements.
C-TEWS-6 No other practical upland space is available to site these workspaces.

C-TEWS-7
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Variances Requested for Temporary Extra Workspaces (TEWS) Located Within Wetlands or Waterbodies

Temporary
Cowardin Extra
Milepost Wetland Type ? Workspace ID Variance Rationale Approval Status
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Wetland types according to Cowardin et al. (1979):
PFO = palustrine forested
PSS = palustrine scrub-shrub
PEM = palustrine emergent
POW = palustrine open water
PAB = palustrine aquatic bed
R =riverine



6T-N

TABLE N-4

Variances Requested for a Wet Open-Cut Crossing of the North Forth Nooksack River,
North Fork Stillaguamish River, and South Fork Stillaguamish River

Cowardin Temporary Extra
Milepost Wetland Type * Workspace ID Variance Rationale

Approval Status

Variances Requested for Temporary Extra Workspaces (TEWS) Located Less Than 50 feet From Wetlands or Waterbodies

1424.32 MV-13B PSS/R MV-TEWS-39.6A  Workspace MV-TEWS-39.6A would be necessary for staging for a wet open-cut crossing

1424.26 MV-14 of the North Fork Stillaguamish River in the event the proposed HDD crossing is
unsuccessful. Placement of the workspace on the north side of the waterbody would
accommodate pipe stringing. It is not possible to set the workspace 50 feet back from
the wetland or from the waterbody because of the proximity of wetlands MV-13B and
MV-14 (the waterbody). The workspace would also be required to store the large volume
of spoil that is expected at this crossing because of the elevated banks above the
waterbody.

1423.84 MV-15 R MV-TEWS-40.4A  Workspaces MV-TEWS-40.4A and MV-TEWS-40.5A would be necessary for staging for
MV-TEWS-40.5A  a wet open-cut crossing of the South Fork Stillaguamish River in the event the proposed

HDD crossing is unsuccessful. Workspace MV-TEWS-40.4A would be primarily located
in a previously cleared area that is currently in hay and Christmas tree production.
However, based on the location of wetland MV-15 and the alignment of the proposed
loop, it would not be possible to set these workspaces 50 feet back from the waterbody
and associated wetlands and complete the crossing. These workspaces would also be
required in the event a dragline must be staged to assist in construction of the crossing
because of the waterbody’s depth at the time of the crossing or other site-specific
conditions and the potential need to set sheet piling in order to stabilize the excavated
trench. These workspaces were designed to store the volume of fill that would be
excavated and graded along the right-of-way because of the elevated banks above the
waterbody.

Variances Requested for TEWS Located Within Wetlands or Waterbodies

1468.68 S-68 R S-TEWS-133A Workspace S-TEWS-133A would be required for a flumed crossing of Jim Creek in the
event the proposed HDD crossing is unsuccessful. The trench is expected to be
excessively wide due to the high groundwater table, saturated and unconsolidated soils,
and steeply incised conditions at the crossing location. The workspace would also be
necessary to contain the saturated spoil material because these materials generally
spread out when they are stacked.

Approved only if the HDD
is unsuccessful.

Approved only if the HDD

is unsuccessful.

Approved only if the HDD
is unsuccessful.
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TABLE N-4 (cont'd)

Variances Requested for a Wet Open-Cut Crossing of the North Forth Nooksack River,
North Fork Stillaguamish River, and South Fork Stillaguamish River

Milepost

Wetland

Cowardin

Type ?

Temporary Extra
Workspace ID

Variance Rationale

Approval Status

1468.20

1424.37
1424.32

1424.26

S-69
S-70

MV-13A
MV-13B

MV-14

R

PSS

R

S-TEWS-136A

MV-TEWS-39.3A
MV-TEWS-39.4A
MV-TEWS-39.5A

MV-TEWS-39.7A

Workspace S-TEWS-136A would be required for a wet open-cut crossing of the North
Fork Nooksack River in the event the proposed HDD crossing is unsuccessful. At the
crossing location, the proposed 36-inch-diameter loop would be offset 60 feet east of the
30-inch-diameter pipeline. The 60-foot offset is necessary to ensure that the existing
pipelines would not be destabilized during excavation in the waterbody. The workspace
would be used as the working side of the right-of-way so that heavy equipment would not
have to work over the existing pipelines in the waterbody. The workspace would also be
required to temporarily store trench spoil (stacked in separate piles with gaps in between
to allow for water passage) within the waterbody as well as allow adequate area to push
the spoil back into the trench (backfill) after the pipeline is installed.

Workspaces MV-TEWS-39.3A, MV-TEWS-39.4A, and MV-TEWS-39.5A would be
necessary for staging and pipe string layout for a wet open-cut crossing of the North Fork
Stillaguamish River in the event the proposed HDD crossing is unsuccessful. The pipe
string would be laid out on the north side of the river and sulfficiently sized upland areas
would not be available to avoid placement of these workspaces in wetlands MV-13A and
MV-13B. Also, the presence of steep slopes north of wetland MV-13A prevent locating
workspace MV-TEWS-39.3A 50 feet from the wetland. Furthermore, the loop would
cross an abandoned railroad grade that would require excavation through a significant
volume of elevated fill. The trench is expected to become excessively wide due to the
high groundwater table, saturated and unconsolidated soils, and steeply incised
conditions at the crossing location. The workspace would also be necessary to contain
the saturated spoil material because these materials generally spread out when they are
stacked. Workspaces MV-TEWS-39.4A and MV-TEWS-39.5 would be required in the
event a dragline must be staged to assist in construction of the crossing because of the
waterbody’s depth at the time of the crossing or other site-specific conditions and the
potential need to set sheet piling in order to stabilize the excavated trench. These
workspaces were designed to store the volume of fill that would be excavated and
graded along the right-of-way because of the elevated banks above the waterbody.

Workspace MV-TEWS-39.7A would be required for a wet open-cut crossing of the North
Fork Stillaguamish River in the event the proposed HDD crossing is unsuccessful. The
workspace would be used as the working side of the right-of-way so that heavy
equipment would not work over the existing pipelines in the waterbody. The workspace
would also be required to temporarily store trench spoil (stacked in separate piles with
gaps in between to allow for water passage) within the waterbody as well as allow
adequate area to push the spoil back into the trench (backfill) after the pipeline is
installed.

Approved only if the HDD
is unsuccessful.

Approved only if the HDD
is unsuccessful.

Approved only if the HDD
is unsuccessful.
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TABLE N-4 (cont'd)

Variances Requested for a Wet Open-Cut Crossing of the North Forth Nooksack River,
North Fork Stillaguamish River, and South Fork Stillaguamish River

Milepost

Cowardin
Wetland Type ?

Temporary Extra
Workspace ID Variance Rationale

Approval Status

1424.20

1423.84

1423.46

MV-13C PSS

MV-15 R

MV-16 PEM/R

MV-TEWS-39.8A  Workspaces MV-TEWS-39.8A and MV-TEWS-39.9A would be required for staging of a

MV-TEWS-39.9A  wet open-cut crossing of the North Fork Stillaguamish River in the event the proposed
HDD crossing is unsuccessful. Upland areas are not available in the vicinity of the
crossing to avoid placement of these workspaces in wetland MV-13C. The trench is
expected to become excessively wide due to the high groundwater table and saturated
and unconsolidated soils at the crossing location. The workspaces would be necessary
to contain the saturated spoil material because these materials generally spread out
when they are stacked. These workspaces would also be required in the event a dragline
must be staged to assist in construction of the crossing because of the waterbody’s
depth at the time of the crossing or other site-specific conditions and the potential need
to set sheet piling in order to stabilize the excavated trench. These workspaces were
designed to store the volume of fill that would be excavated and graded along the right-
of-way because of the elevated banks above the waterbody.

MV-TEWS-40.6A  Workspace MV-TEWS-40.6A would be required for a wet open-cut crossing of the South
Fork Stillaguamish River in the event the proposed HDD crossing is unsuccessful. The
workspace would ensure that the existing pipelines are not destabilized during
excavation in the waterbody. The workspace would also be used as the working side of
the right-of-way so that heavy equipment would not work over the existing pipelines in
the waterbody. In addition, the workspace would be required to temporarily store trench
spoil (stacked in separate piles with gaps in between to allow for water passage) within
the waterbody during the crossing as well as allow adequate area to push the spoil back
into the trench (backfill) after the pipeline is installed.

MV-TEWS-40.11A Workspace MV-TEWS-40.11A would be required to cross wetland MV-16 in the event
the proposed HDD crossing of the South Fork Stillaguamish River is unsuccessful. The
trench is expected to become excessively wide due to the high groundwater table and
saturated and unconsolidated soils at the crossing location. The workspace would be
necessary to contain the saturated spoil material because these materials generally
spread out when they are stacked.

Wetland types according to Cowardin et al. (1979):
PFO = palustrine forested
PSS = palustrine scrub-shrub
PEM = palustrine emergent
POW = palustrine open water
PAB = palustrine aquatic bed

R =riverine

Approved only if the HDD
is unsuccessful.

Approved only if the HDD
is unsuccessful.

Approved only if the HDD
is unsuccessful.



APPENDIX O

FISH UTILIZATION AND ESSENTIAL FISH
HABITAT IN WATERBODIES CROSSED BY THE
CAPACITY REPLACEMENT PROJECT



TABLE O-1

Fish Utilization and Essential Fish Habitat (EFH) in Waterbodies Crossed by the Capacity Replacement Project

Priority Priority
WDNR ESA Anadromous  Resident EFH EFH
Waterbody Stream Species Species Species Species Component
Facility Feature Identification Milepost Type® Present® Present”® Present® Present” Present”
Sumas Loop
Wetland Ditch S-1.1A 1484.4 NA
Wetland Ditch S-1.1B 1484.4 NA
Wetland Ditch S-2 1484.0 NA
Wetland Ditch S-2 1483.9 NA
Wetland Ditch S-2 1483.9 NA
Wetland Ditch S-2 1483.9 NA
Upland Ditch S-3A 1483.6 NA
Upland Ditch S-3B 1483.4 NA
Upland Ditch S-3C 1483.3 NA
Saar Creek S-4A 1483.1 1 None Chinook-D Cutthroat Coho Migration
Chum-D Rainbow Spawning
Coho-R Rearing
Sockeye-D
Steelhead-
D
Upland Ditch S-5A 1483.0 NA
Upland Ditch S-5B 1483.0 NA
Saar Creek S-4B 1482.8 1 None Chinook-D Cutthroat Coho Migration
Chum-D Rainbow Spawning
Coho-S Rearing
Sockeye-D
Steelhead-
D
Tributary to Lake S-7 1481.4 5
Creek
Tributary to Lake S-9 1481.0 4
Creek
Wetland Ditch S-10 1480.9 NA
Tributary to S-14 1480.0 5
Kinney Creek
Tributary to S-16 1480.0 5
Kinney Creek
Kinney Creek S-21 1479.1 3 None Coho-Pr Cutthroat Coho Unknown
Steelhead- Rainbow
Pr
Breckenridge S-22 1478.9 3 None Chinook-D Cutthroat Coho Migration
Creek Coho-S Rainbow Spawning
Steelhead- Rearing
Pr
Cutthroat-S
Upland Ditch S-22.1A 1478.2 NA
Upland Ditch S-22.1B 1478.2 NA
Swift Creek S-23 1477.6 3 None Steelhead- Cutthroat ~ Unknown  Unknown
D Rainbow
Unnamed S-25 1477.1 3°¢ None Unknown Cutthroat ~ Unknown  Unknown
Tributary
Unnamed S-26.1A 1477.0 3° None Unknown Cutthroat  Unknown  Unknown
Tributary
Unnamed S-26.1B 1476.9 3°¢ None Coho-D Cutthroat Coho Unknown
Tributary
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TABLE O-1 (cont'd)

Fish Utilization and Essential Fish Habitat (EFH) in Waterbodies Crossed by the Capacity Replacement Project

Priority Priority
WDNR ESA Anadromous  Resident EFH EFH
Waterbody Stream Species Species Species Species Component
Facility Feature Identification Milepost Type® Present® Present®™®  Present® Present” Present”
Tributary to S-27 1476.8 3 None Coho-D Unknown Coho Unknown
Sumas River
Pond Outlet S-27 1476.8 3 None Unknown Unknown  Unknown  Unknown
Tributary to S-29 1476.4 5
Sumas River
Upland Ditch S-29.1 1476.3 NA
Upland Ditch S-29.2 1476.3 NA
Tributary to S-30 1476.2 3 None Unknown Cutthroat ~ Unknown  Unknown
Sumas River Rainbow
Tributary to S-31A,B 1476.1 3 None Unknown Unknown  Unknown  Unknown
Sumas River
Dale Creek S-32 1475.9 3° None Coho-D Cutthroat Coho Unknown
Tributary to S-35 1475.7 3° None Unknown Cutthroat  Unknown  Unknown
Sumas River
Tributary to S-38 1475.4 5
Sumas River
Unnamed S-39 1475.2 5
Tributary
Unnamed S-43 1474.6 5
Tributary
Unnamed S-44 14745 4
Tributary
Tributary to S-47 1473.7 3 None Coho-Pr Unknown Coho Unknown
Sumas River
Tributary to S-48 1473.3 3° None Unknown Unknown  Unknown  Unknown
Smith Creek
Upland Ditch S-49.1 1473.1 NA
Upland Ditch S-51 1472.7 NA
Unnamed S-52 1472.6 5
Tributary
Wetland Ditch S-53 1472.6 NA
Upland Ditch S-53.1 1472.5 NA
Smith Creek S-54 1472.2 2 Bull trout  Chinook-Pr  Cutthroat Chinook Unknown
P-CH Coho-D Rainbow Coho
Chinook  Steelhead-
F-CH S
Cutthroat-S
Tributary to S-55 1472.0 3 Chinook  Steelhead- Cutthroat  Unknown  Unknown
Macaulay Creek E-CH S
Tributary to S-56 1471.6 3°¢ None Unknown Cutthroat ~ Unknown  Unknown
Macaulay Creek
Upland Ditch S-56.1 1471.5 3°¢ None Unknown Unknown  Unknown  Unknown
Macaulay Creek S-57 1471.0 3 Chinook  Chinook-D Cutthroat Chinook Migration
F-CH Coho-R Coho Rearing
Tributary to S-57.1 1470.9 3 Chinook  Chinook-D Cutthroat Chinook Migration
Mitchell Creek F-CH Coho-S Coho Spawning
Mitchell Creek S-59 1470.8 3 Chinook  Chinook-D Cutthroat Chinook Migration
(ditch) F-CH Coho-S Coho Spawning
Steelhead-
S
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TABLE O-1 (cont'd)

Fish Utilization and Essential Fish Habitat (EFH) in Waterbodies Crossed by the Capacity Replacement Project

Priority Priority
WDNR ESA Anadromous  Resident EFH EFH
Waterbody Stream Species Species Species Species Component
Facility Feature Identification Milepost Type® Present® Present”® Present® Present” Present”
Tributary to S-60 1470.1 3 Chinook Coho-S Unknown Coho Migration
Mitchell Creek F-CH Spawning
Tributary to S-62 1469.8 3 Chinook Unknown Unknown  Unknown  Unknown
Mitchell Creek E-CH
Ditch and S-64 1469.2 5
Unnamed 1469.1
Tributary
Tributary to Jim S-66 1468.8 3° None Unknown Unknown  Unknown  Unknown
Creek
Tributary to Jim S-67A 1468.8 3° None Unknown Unknown  Unknown  Unknown
Creek
Tributary to Jim S-67B 1468.8 3° None Unknown Unknown  Unknown  Unknown
Creek
Jim Creek S-68 1468.7 3 Chinook Chum-D Unknown Coho Unknown
F-CH Coho-D
Tributary to S-69 1468.4 3 Chinook Unknown Unknown  Unknown  Unknown
North Fork E-CH
Nooksack River
North Fork S-70 1468.2 1 Bull trout  Bull trout-R  Lake Trout  Chinook Migration
Nooksack River P-CH Chinook-S  Whitefish Coho Spawning
Chinook Chum-D Pink Rearing
F-CH Coho-R
Pink-S
Sockeye-R
Steelhead-
S
Cutthroat-S
Tributary to S-73 1467.4 3 Chinook Chum-D Cutthroat Coho Unknown
South Fork F-CH Coho-S Rainbow
Nooksack River Sockeye-D
Steelhead-
D
Cutthroat-S
Tributary to S-74 1467.3 3° None Coho-D Cutthroat Coho Unknown
South Fork
Nooksack River
Tributary to S-74 1467.2 5
South Fork
Nooksack River
Tributary to S-75 1467.0 3° None Coho-D Cutthroat Coho Unknown
South Fork
Nooksack River
Tributary to S-76 1466.8 3 Chinook Chum-D Cutthroat Coho Unknown
South Fork F-CH Coho-Pr
Nooksack River
Tributary to S-76 1466.7 3° None Unknown Cutthroat  Unknown  Unknown
South Fork
Nooksack River
Tributary to S-78 1465.8 3°¢ None Coho-D Cutthroat Coho Unknown
Black Slough
Wetland Ditch S-80A 1465.5 NA
Wetland Ditch S-80B 1465.5 NA
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TABLE

O-1 (cont'd)

Fish Utilization and Essential Fish Habitat (EFH) in Waterbodies Crossed by the Capacity Replacement Project

Priority Priority
WDNR ESA Anadromous  Resident EFH EFH
Waterbody Stream Species Species Species Species Component
Facility Feature Identification Milepost Type® Present® Present”® Present® Present” Present”
Tributary to S-82 1465.0 3 Chinook Coho-D Unknown Coho Unknown
Black Slough F-CH
Wetland Ditch S-82 1465.0 NA
Wetland Ditch S-82 1464.9 NA
Wetland Ditch S-82 1464.7 NA Chinook Unknown Unknown  Unknown  Unknown
F-CH
Unnamed S-83 1464.7 3°¢ None Unknown Unknown  Unknown  Unknown
Tributary
Tinling Creek S-84 1464.6 3 Chinook Chum-S Cutthroat Coho Unknown
F-CH Coho-S
Wetland Ditch S-85 1464.5 NA
Unnamed S-85 1464.2 3°¢ None Coho-D Cutthroat Coho Unknown
Tributary
Wetland Ditch S-86A 1463.8 NA
Wetland Ditch S-86B 1463.7 NA
Wetland Ditch S-87 1463.5 NA
Tributary to S-88 1463.3 3° None Coho-D Cutthroat Coho Unknown
Black Slough
Wetland Ditch S-89A 1463.0 NA Chinook Coho-D Unknown Coho Unknown
F-CH
Wetland Ditch S-89B 1463.0 NA
Tributary to S-91 1461.9 3 Chinook  Chinook-Pr  Unknown Chinook Unknown
South Fork F-CH Coho-Pr Coho
Nooksack River
Mount Vernon Loop
Pilchuck Creek MV-7 1428.6 1 Bull trout  Bull trout- Cutthroat Chinook Migration
Chinook Pr Coho Spawning
F-CH Chinook-S Pink Rearing
Chum-R
Coho-R
Pink-S
Steelhead-
S
Cutthroat-S
Tributary to MV-8 1428.6 5
Pilchuck Creek
(ditch)
Tributary to MV-8.1 1428.5 5
Pilchuck Creek
Armstrong Creek MV-11 1425.6 2 Bull trout  Bull trout- Cutthroat Chinook Migration
Chinook Pr Coho Spawning
F-CH Chinook- Pink Rearing
Po
Chum-Po
Coho-S
Pink-S
Steelhead-
Pr
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TABLE O-1 (cont'd)

Fish Utilization and Essential Fish Habitat (EFH) in Waterbodies Crossed by the Capacity Replacement Project

Priority Priority
WDNR ESA Anadromous  Resident EFH EFH
Waterbody Stream Species Species Species Species Component
Facility Feature Identification Milepost Type® Present® Present”® Present® Present” Present”
North Fork MV-14 1424.3 1 Bull trout  Bull trout-R  Cutthroat Chinook Migration
Stillaguamish P-CH Chinook-S  Rainbow Coho Spawning
River Chinook  Chum-R Whitefish Pink Rearing
F-CH Coho-R
Pink-S
Steelhead-
S
Cutthroat-S
South Fork MV-15 1423.8 1 Bull trout  Bull trout-R  Cutthroat Chinook Migration
Stillaguamish P-CH Chinook-S  Rainbow Coho Spawning
River Chinook  Chum-S Whitefish Pink Rearing
F-CH Coho-R
Pink-S
Steelhead-
S
Cutthroat-S
Eagle Creek MV-16 1423.5 3 Chinook Chum-D Unknown Coho Unknown
F-CH Coho-D
Cutthroat-
Pr
Wetland Ditch MV-17 1423.0 NA
Wetland Ditch MV-18 1422.8 NA
Tributary to MV-20 14222 5
South Fork
Stillaguamish
River
Tributary to MV-23 1421.9 5
South Fork
Stillaguamish
River
Wetland Ditch MV-24 1421.9 NA
Tributary to MV-27 1421.3 3 Chinook Coho-S Unknown Coho Migration
South Fork F-CH  Cutthroat-D Spawning
Stillaguamish
River
Olson Lake MV-32A,B  1419.3 2 Chinook Coho-Pr Unknown Coho Unknown
F-CH
Tributary to Star MV-44 1416.0 5
Creek (ditch)
Upland Ditch MV-45 1415.9 NA
Upland ditch MV-47A 1415.5 NA
Upland ditch MV-47B 1415.5 NA
Star Creek MV-49.1 1415.3 3 Chinook Coho-S Cutthroat Coho Migration
F-CH Spawning
Tributary to Little MV-50 1414.5 5
Pilchuck Creek
Upland ditch MV-50.1 1414.1 NA
Upland ditch MV-51 1414.0 NA
Upland ditch MV-53A 1413.7 NA
Upland ditch MV-53B 1413.7 NA
Upland ditch MV-54 1413.1 NA
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TABLE O-1 (cont'd)

Fish Utilization and Essential Fish Habitat (EFH) in Waterbodies Crossed by the Capacity Replacement Project

Priority Priority
WDNR ESA Anadromous  Resident EFH EFH
Waterbody Stream Species Species Species Species Component
Facility Feature Identification Milepost Type® Present® Present”® Present® Present” Present”
Tributary to Little MV-55 1412.1 3 Chinook Coho-S Cutthroat Coho Migration
Pilchuck Creek F-CH Spawning
Tributary to Little MV-57 1411.9 5
Pilchuck Creek
Upland ditch MV-59 1411.8 NA
Upland ditch MV-59.1 1411.6 NA
Little Pilchuck MV-62 1411.1 1 Chinook Coho-S Cutthroat Coho Migration
Creek F-CH Steelhead- Spawning
S
Cutthroat-S
Little Pilchuck MV-63 1410.5 1 Bull trout Bull trout-R  Cutthroat Coho Migration
Creek Chinook Coho-S Spawning
F-CH Steelhead-
S
Cutthroat-S
Upland Ditch MV-64 1410.3 NA
Catherine Creek MV-66 1409.6 1 Bull trout  Bull trout-R  Cutthroat Coho Migration
Chinook Coho-S Spawning
F-CH Steelhead-
S
Cutthroat-S
Snohomish Loop
Tributary to SN-2 1393.8 3 Chinook Unknown Unknown  Unknown  Unknown
Paradise F-CH
Lake/Bear Creek
Upland Ditch SN-2.1 1393.7 NA
Upland Ditch SN-3.2A 1393.5 NA
Upland Ditch SN-3.2B 1393.5 NA
Tributary to SN-4 1393.3 3 Chinook Unknown Unknown  Unknown  Unknown
Paradise F-CH
Lake/Bear Creek
Tributary to SN-6 1393.1 3 Chinook Unknown Unknown  Unknown  Unknown
Paradise E-CH
Lake/Bear Creek
Tributary to SN-6 1393.1 3 Chinook Unknown Unknown  Unknown  Unknown
Paradise E-CH
Lake/Bear Creek
Tributary to SN-2 1393.1 3 Chinook Unknown Unknown  Unknown  Unknown
Paradise E-CH
Lake/Bear Creek
Tributary to SN-7 1393.0 3 Chinook Coho-S Unknown Coho Migration
Paradise F-CH Spawning
Lake/Bear Creek
Tributary to SN-21 1391.2 3 Chinook Coho-S Unknown Coho Migration
Paradise F-CH Spawning
Lake/Bear Creek
Struve Creek SN-22 1390.2 3 Chinook Coho-R Cutthroat Coho Migration
F-CH Rearing
Colin Creek SN-24 1389.4 3 Chinook Coho-S Cutthroat Coho Migration
F-CH Spawning

0-6



TABLE O-1 (cont'd)

Fish Utilization and Essential Fish Habitat (EFH) in Waterbodies Crossed by the Capacity Replacement Project

Priority Priority
WDNR ESA Anadromous  Resident EFH EFH
Waterbody Stream Species Species Species Species Component
Facility Feature Identification Milepost Type® Present® Present”® Present® Present” Present”
Tributary to SN-28A,B  1388.6 3 Chinook Unknown Unknown  Unknown  Unknown
Seidel Creek E-CH
Tributary to SN-29 1388.5 3 Chinook Unknown Unknown  Unknown  Unknown
Seidel Creek E-CH
Tributary to Bear SN-32 1387.2 5
Creek
Tributary to SN-37 1385.8 4
Evans Creek
Tributary to SN-38 1385.8 4
Evans Creek
Tributary to SN-39.3 1385.5 5
Evans Creek
Upland Ditch SN-40.2 1385.0 NA
Evans Creek SN-42 1383.7 3 Chinook Coho-S Cutthroat Coho Migration
F-CH Spawning
Tributary to SN-43 1383.4 3 Chinook Unknown Unknown  Unknown  Unknown
Evans Creek E-CH
Fort Lewis Loop
Muck Creek FL-12 1332.4 2 Chinook Chum-S Cutthroat Coho Migration
F-CH Coho-s Spawning
Steelhead-
D
Cutthroat-S
South Fork FL-13 1332.1 2 Chinook Chum-D Cutthroat Coho Unknown
Creek F-CH Coho-D
Steelhead-
Pr
Cutthroat-S
Lacamas Creek FL-17 1328.7 3 Chinook Chum-Pr Cutthroat Coho Migration
F-CH Coho-S Spawning
Steelhead-
Pr
Cutthroat-S
Murray Creek FL-23 1327.9 3 Chinook  Chum-Po Cutthroat Coho Unknown
F-CH Coho-Po
Steelhead-
Po
Cutthroat-S
Nisqually River FL-35A,B 1324.3 1 Bull trout  Bull trout- Cutthroat ~ Chinook Migration
P-CH Pr Whitefish Coho Spawning
Chinook ~ Chinook-S Pink
E-CH Chum-S
Coho-S
Pink-S
Sockeye-D
Steelhead-
S
Cutthroat-S
Centralia Canal FL-37 1323.9 3 Chinook Unknown Unknown  Unknown  Unknown
F-CH
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TABLE O-1 (cont'd)

Fish Utilization and Essential Fish Habitat (EFH) in Waterbodies Crossed by the Capacity Replacement Project

Priority Priority
WDNR ESA Anadromous  Resident EFH EFH
Waterbody Stream Species Species Species Species Component

Facility Feature Identification Milepost Type® Present® Present”® Present® Present” Present”

Tributary to Yelm FL-43 1320.7 5

Creek (ditch)

Upland Ditch FL-44.1A 1320.5 NA

Upland Ditch FL-44.1B 1320.5 NA

Tributary to Yelm FL-45 1320.4 5

Creek

Upland Ditch FL-45.1B 1319.8 NA

Upland Ditch FL-46 1319.6 NA

Upland Ditch FL-46.1 1319.1 NA

Upland Ditch FL-47.1A 1318.8 NA

Upland Ditch FL-47.1B 1318.8 NA
Portland Lateral Take-off

Tributary to East AF-1 1232.5 3 Chinook Unknown Unknown  Unknown  Unknown

Fork Lewis River E-CH

(ditch)

Washington State Department of Natural Resources (WDNR) Stream Types (Washington Forest Practices Board, 2000):
Type 1 Water - includes all waters, within their ordinary high-water mark, as inventoried a “shorelines of the state” under
Revised Code of Washington (RCW) Chapter 90.58 and the rules promulgated pursuant to RCW Chapter 90.58, but not
including those waters’ associated wetlands as defined in RCW Chapter 90.58.

Type 2 Water - Includes segments of natural waters that are not classified as Type 1 Water and have a high fish, wildlife, or
human use.

Type 3 Water - Includes segments of natural waters that are not classified as Type 1 or 2 Waters and have a moderate to
slight fish, wildlife, or human use.

Type 4 Water - Includes segments of natural waters within the bankfull width of defined channels that are not classified as
Type 1, 2, or 3 Waters and are perennial waters of nonfish-bearing streams.

Type 5 Water - Includes segments of natural waters within the bankfull width of defined channels that are not classified as
Type 1, 2, 3, or 4 Waters and are seasonal nonfish-bearing streams.

Endangered Species Act (ESA) species, priority anadromous species, and EFH components were identified from the
SalmonScape component of the Salmon and Steelhead Habitat Inventory and Assessment Program (Washington
Department of Fish and Wildlife (WDFW) and Northwest Indian Fisheries Commission (NWIFC), 2004). P-CH = proposed
critical habitat; F-CH = former critical habitat.

Anadromous species presence codes are (WDFW and NWIFC, 2004): S = spawning; R = rearing; D = documented
occurrence; Pr = presumed occurrence; Po = potential occurrence. Coastal cutthroat trout spawning was identified from
WDFW, 2000.

Resident species were identified from the Priority Habitat and Species Database (WDFW, 2003a).

No information is available in the SalmonScape component of the Salmon and Steelhead Habitat Inventory and
Assessment Program (WDFW) and NWIFC for these waterbodies. The information provided was taken from the WDFW's
field notes (Buchanan, 2005).

NA = Not applicable. The WDNR does not type wetland and upland ditches.
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APPENDIX P

RESIDENCES AND OTHER STUCTURES WITHIN
50 FEET OF THE CONSTRUCTION WORK AREA
FOR THE CAPACITY REPLACEMENT PROJECT



TABLE P-1

Residences and Other Structures Within 50 Feet of the Construction Work Area for the Capacity Replacement Project

Distance from Edge of Construction

Right-of-Way Distance from Loop
or Additional Temporary Extra Centerline
Residence/Business Workspace (feet) (feet)
Facility Milepost (Permanent Structure) West East West East
Sumas Loop
1478.98 Residence 9.45 44.45
1478.95 Residence 43.96 98.96
1478.84 Residence 55.36 110.36
1478.64 Residence 55.23 110.23
1478.40 Residence 0.15 40.15
1478.23 Residence 23.96 43.96
1478.18 Residence 32.29 92.29
1478.13 Residence 13.54 73.54
1476.19 Residence 21.41 106.41
1475.81 Residence 47.92 102.92
1475.65 Shop/Barn 0.25 50.25
1475.58 Residence 43.31 98.31
1473.40 Barns 5.21 25.00
1472.26 Shop Building 29.37 74.37
1472.10 Winery 12.59 57.59
1472.02 Residence 5.82 30.82
1471.66 Residence 30.16 65.16
1471.37 Residence 5.64 65.64
1470.46 Residence 29.89 89.89
1470.41 Residence/Shops 2.44 82.44
1470.34 Residence 3.76 43.76
1470.27 Residence 41.75 106.75
1469.98 Residence 9.95 54.95
1469.22 Residence/Barns 27.61 137.61
1466.23 Residence 16.85 51.85
Mount Vernon Loop
1429.90 Residence 32.71 67.71
1429.88 Residence 39.11 74.11
1427.42 Residence 10.06 70.06
1427.32 Residence 43.16 103.16
1425.82 Hot Houses 5.63 25.63
1424.10 Tree House/Barn 33.52 108.52
1423.95 Residence HDD 78.82
1422.44 Residence 37.07 72.07
1421.99 Residence 42.73 102.73
1420.67 Residence 9.10 44.10
1418.83 Trailer/Playhouse 53.73 113.73
1416.08 Residence 27.32 87.32
1415.75 Residence 0.39 60.39
1414.92 Shop 45.88 100.88
1414.86 Shop 28.65 63.65
1414.15 Golf Course Buildings 46.58 106.58
1414.01 Residence/Garage 14.60 49.60



TABLE P-1 (cont'd)

Residences and Other Structures Within 50 Feet of the Construction Work Area for the Capacity Replacement Project

Distance from Edge of Construction

Distance from Loop

_ Right-of-Way Centerline
or Additional Temporary Extra (feet)
Residence/Business Workspace (feet)

Facility Milepost (Permanent Structure) West East West East
1413.89 Residence/Garage 7.29 42.29
1413.83 Residence 35.94 115.94
1413.26 Shop 4.72 19.72
1413.13 Residence/Garage 59.19 94.19
1412.95 Residence/Hothouse 27.65 62.65
1411.56 Residence 9.91 79.91
1411.56 Residence 18.76 43.76
1410.80 Apartments 34.91 74.91
1410.62 Residence 2.19 37.19
1410.62 Residence 0.44 20.44
1410.58 Residence 6.77 46.77

Snohomish Loop
1393.70 Residence 11.98 66.98
1393.70 Residence 48.43 88.43
1393.46 Residence 44.47 95.00
1391.73 Residence 15.39 70.39
1391.71 Residence 7.46 47.46
1391.62 Residence 2.45 22.45
1391.60 Residence 25.44 65.44
1391.09 Residence 10.47 50.47
1391.09 Residence 50.09 125.09
1390.96 Residence 57.87 97.87
1390.93 Residence 44.82 84.82
1389.90 Garage and Horse Barn 4.71 59.71
1389.73 Residence 30.80 70.80
1389.68 Residence 48.51 103.51
1389.51 Residence 7.31 62.31
1389.47 Residence 6.27 46.27
1389.45 Residence 9.89 49.89
1389.57 Residence 12.02 52.02
1389.55 Residence 4.17 44.17
1389.35 Residence 10.47 45.47
1389.31 Residence 24.53 59.53
1389.24 Residence 37.56 92.56
1389.21 Residence 30.32 85.32
1388.91 Residence 0.26 55.26
1388.90 Residence 50.01 105.01
1387.25 Residence 40.67 80.67
1387.22 Residence 46.68 86.68
1386.21 Residence 26.16 81.16
1386.02  Green Houses On right-of-way Cen?e?”ne
1385.26 Residence/Garage 19.52 59.52
1384.84 Residence 17.32 57.32
1384.79 Residence 2.15 42.15
1384.78 Pool 50.46 90.46



TABLE P-1 (cont'd)

Residences and Other Structures Within 50 Feet of the Construction Work Area for the Capacity Replacement Project

Distance from Edge of Construction

Distance from Loop

_ Right-of-Way Centerline
or Additional Temporary Extra (feet)
Residence/Business Workspace (feet)

Facility Milepost (Permanent Structure) West East West East
1384.36 Residence 21.07 76.07
1384.33 Residence 1.56 41.56
1384.30 Residence 17.38 57.38
1384.26 Residence 12.03 67.03
1384.24 Residence 23.72 63.72
1384.20 Residence 38.96 93.96
1384.17 Residence/Office 58.41 113.41
1383.26 Residence 8.35 28.35
1383.23 Residence 15.39 55.39
1383.22 Residence 40.09 80.09
1383.19 Residence 8.90 48.90
1383.17 Residence 25.37 65.37
1383.15 Residence 13.35 33.35
1383.08 Residence 19.15 39.15
1383.07 Residence 53.71 93.71
1383.06 Residence 45.97 85.97
1383.04 Residence 50 90
1383.03 Residence 48.17 88.17
1383.02 Residence 23.41 43.41
1383.02 Residence 36.03 76.03
1383.01 Residence 40.18 80.18
1383.00 Residence 29.50 49.50
1382.99 Residence 40.35 80.35
1382.96 Residence 20.26 60.26
1382.95 Residence 39.56 79.56
1382.94 Residence 43.16 83.16
1392.94 Residence 27.06 47.06
1382.92 Residence 47.30 87.30
1382.91 Residence 56.69 96.69
1382.87 Residence 40.77 60.77
1382.88 Residence 13.84 53.84
1382.87 Residence 12.38 32.38
1382.86 Residence 19.11 59.11
1382.86 Residence 7.09 27.09
1382.85 Residence 20.11 60.11
1382.84 Residence 19.46 39.46
1382.83 Residence 40.07 80.07
1382.82 Residence 24.05 44.05
1382.82 Residence 39.79 79.79
1382.81 Residence 27.54 47.54
1382.81 Residence 36.42 76.42
1382.79 Residence 37.41 57.41
1382.79 Residence 39.16 79.16
1382.78 Residence 45.55 65.55
1382.78 Residence 34.42 74.42



TABLE P-1 (cont'd)

Residences and Other Structures Within 50 Feet of the Construction Work Area for the Capacity Replacement Project

Distance from Edge of Construction

Distance from Loop

_ Right-of-Way Centerline
or Additional Temporary Extra (feet)
Residence/Business Workspace (feet)

Facility Milepost (Permanent Structure) West East West East
1382.76 Residence 24.05 64.05
1382.76 Residence 0 20
1382.75 Residence 49.94 69.94
1382.72 Residence 16.31 56.31
1382.72 Residence 0.91 20.91
1382.72 Residence 37.22 77.22
1382.70 Residence 32.09 72.09
1382.69 Residence 41.36 81.36
1382.69 Residence 13.18 33.18
1382.68 Residence 15.17 35.17
1382.66 Residence 10.23 30.23
1382.66 Residence 42.71 82.71
1382.64 Residence 481 24.81
1382.64 Residence 33.48 73.48
1382.63 Residence 0.39 20.39
1382.63 Residence 34.53 74.53
1382.61 Residence 10.62 30.62
1382.60 Residence 35.42 75.42
1382.59 Residence 21.91 41.91
1382.57 Residence 18.61 38.61
1382.58 Residence 25.86 65.86
1382.56 Residence 11.88 31.88
1382.56 Residence 25.86 65.86
1382.53 Residence 0 20
1382.52 Residence 17.18 57.18
1382.51 Residence 3.79 23.79
1382.50 Residence 42.49 82.49
1382.49 Residence 43.85 83.85
1382.49 Residence 4.80 24.80
1382.48 Residence 9.10 29.10
1382.47 Residence 51.80 91.80
1382.47 Residence 14.66 34.66
1382.46 Residence 38.07 78.07
1382.45 Residence 3.79 23.79
1382.44 Residence 44.47 84.47
1382.44 Residence 8.59 28.59
1382.43 Residence 30.33 70.33
1382.42 Residence 0 20
1382.41 Residence 23.89 43.89
1382.41 Residence 30.33 70.33
1382.39 Residence 55.23 75.23
1382.34 Residence 51.41 71.41
1382.33 Residence 36.64 56.64
1382.30 Residence 9.23 29.23
1382.28 Residence 35.63 55.63



TABLE P-1 (cont'd)

Residences and Other Structures Within 50 Feet of the Construction Work Area for the Capacity Replacement Project

Distance from Edge of Construction

Distance from Loop

_ Right-of-Way Centerline
or Additional Temporary Extra (feet)
Residence/Business Workspace (feet)

Facility Milepost (Permanent Structure) West East West East
1382.26 Residence 41.43 61.43

Fort Lewis Loop
1337.55 Residence 5.44 40.44
1337.52 Residence 31.96 66.96
1337.23 Residence/Sheds 23.54 83.54
1337.14 Residence 13.44 73.44
1337.15 Shop 9.58 24.58
1337.12 Residence 2.21 17.21
1336.68 Residence 37.02 52.02
1336.67 Residence 28.65 43.65
1336.65 Residence 24.49 39.49
1336.65 Residence 32.82 92.82
1336.63 Residence 33.58 48.58
1336.62 Residence 28.03 88.03
1336.61 Residence 30.20 50.20
1336.59 Residence 22.65 42.65
1336.58 Residence 35.02 90.02
1336.55 Residence 21.15 79.15
1336.54 Residence 55.57 72.57
1336.53 Residence 33.35 50.35
1336.51 Residence 13.75 30.75
1336.50 Residence 27.50 44.50
1336.48 Residence 57.53 115.53
1336.48 Residence 41.89 58.89
1336.47 Residence 58.27 75.27
1336.46 Residence 53.22 111.22
1336.44 Residence 9.69 26.69
1336.41 Residence 38.76 98.76
1336.38 Residence 25.95 85.95
1336.33 Residence 14.03 74.03
1336.32 Residence 0.00 15.00
1336.31 Residence 16.30 76.30
2336.28 Residence 43.37 58.37
1336.01 Residence 7.81 22.81
1336.00 Residence 0.34 15.34
1335.67 Residence 14.68 74.68
1335.65 Residence/Sheds 8.96 23.96
1335.61 Residence 13.76 73.76
1335.57 Residence/Sheds 17.96 77.96
1335.54 Trailer 26.36 86.36
1335.51 Trailer 41.49 58.49
1335.41 Residence 56.90 116.90
1335.30 Highway Department Office 52.49 72.49
1329.70 Residence/Barn 0 25
1329.19 Farm 14.37 74.37



TABLE P-1

(cont'd)

Residences and Other Structures Within 50 Feet of the Construction Work Area for the Capacity Replacement Project

Distance from Edge of Construction

Distance from Loop

_ Right-of-Way Centerline
or Additional Temporary Extra (feet)
Residence/Business Workspace (feet)

Facility Milepost (Permanent Structure) West East West East
1327.37 Shop On right-of-way N/A
1325.09 Residence 24.35 84.35
1325.07 Residence 27.29 62.29
1323.74 Residence 20.26 80.26
1322.99 Residence 0.08 50.08
1322.74 Residence 20.52 80.52
1322.71 Residence 13.44 73.44
1322.63 Duplex 5.31 45.31
1322.61 Apartment 44.06 104.06
1322.32 Residence 23.67 83.67
1321.66 Residence 26.77 86.77
1321.00 Residence 36.48 71.48
1320.56 Residence/Barn 57.55 117.55
1320.02 Residence 55.81 115.81
1319.86 Residence 31.32 91.32
1319.59 Residence 9.57 64.57
1318.95 Residence/Sheds 11.71 46.71
1317.77 Residence 25.28 85.28
1316.85 Residence 26.35 75.35
1316.36 Green Houses 42.87 102.87
1316.15 Barn 4.69 64.69
1315.93 Residence 14.22 74.22
1315.91 Residence/Shed 50.56 85.56
1315.73 Residence 50.93 110.93



APPENDIX Q

KEY OBSERVATION POINTS FOR THE VISUAL
ANALYSIS ASSOCIATED WITH THE
CAPACITY REPLACEMENT PROJECT
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Figure Q-1
Capacity Replacement Project
Pipeline Regional Trail Key Observation Point
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Figure Q-2
Capacity Replacement Project
Novelty Hill Road Key Observation Points
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Capacity Replacement Project
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Figure Q-4
Capacity Replacement Project
State Highway 202 Key Observation Points
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APPENDIX R

ROAD CROSSINGS, POTENTIAL CONSTRUCTION
WORKER TRAVEL ROUTES, AND TYPICAL
CONSTRUCTION CREWS AND EQUIPMENT

ASSOCIATED WITH THE CAPACITY
REPLACEMENT PROJECT



Roads Crossed by the Loops Associated with the Capacity Replacement Project

TABLE R-1

Proposed Crossing

Facility/County Milepost Road Name Surface Method
Sumas Loop
Whatcom 1484.41 Jones Road Paved Open-cut
1483.87 Rock Road Paved Open-cut
1483.82 Clarke Road (not built yet) Dirt Open-cut
1483.29 Trail Dirt Open-cut
1483.00 Hillview Road Paved HDD/open-cut
1482.86 Kendall Road (State Highway 27) Paved HDD/open-cut
1482.23 Sumas Road (old railroad grade) Dirt Open-cut
1481.66 Benner Ridge Circle Gravel Open-cut
1481.61 Benner Ridge Drive Gravel Open-cut
1481.52 Minaker Road Paved Open-cut
1481.49 Robinson Driveway Gravel Open-cut
1481.48 Private Drive off Minaker Road Gravel Open-cut
1480.02 Kamphouse Driveway Paved Open-cut
1480.01 North Pass Road Paved Open-cut
1478.69 Private Drive off Lebrant Road Gravel Open-cut
1478.61 Lebrant Road Paved Open-cut
1478.38 Fuller Driveway Gravel Open-cut
1478.24 Larsen Driveway Gravel Open-cut
1478.22 Jrnel Driveway Gravel Open-cut
1478.16 South Pass Road Paved Open-cut
1477.88 Pen Driveway Gravel Open-cut
1477.83 Ladwig Driveway Gravel Open-cut
1477.64 Great Western Lumber Company Road Dirt Open-cut
1477.39 Private Drive off Goodwin Road Gravel Open-cut
1477.10 Private Drive off Gilmore Road Gravel Open-cut
1476.96 Private Drive off Gilmore Road Gravel Open-cut
1476.83 Gilmore Road Paved Open-cut
1476.54 Private Drive off Goodwin Road Gravel Open-cut
1476.29 Cabrant Road Paved Open-cut
1476.03 Private Drive off Goodwin Road Gravel Open-cut
1475.76 Private Drive off Ocean Road Gravel Open-cut
1475.55 Hopewell Road Paved Open-cut
1475.30 Wallace Lane Gravel Open-cut
1474.96 Private Drive off Goodwin Road Gravel Open-cut
1474.66 Trillium Corp. / DNR Timber Road #1 Gravel Open-cut
1474.19 Trillium Corp. / DNR Timber Road #3 Gravel Open-cut
1474.00 Trillium Rock Quarry Road Paved Bore
1473.67 Hoff Lane Gravel Open-cut
1473.49 Hoff Road Paved Open-cut
1472.77 Private Road off Finsrud Road Gravel Open-cut
1472.71 Private Road off Finsrud Road Gravel Open-cut
1472.57 Finsrud Road Gravel Open-cut
1472.39 Driveway to Log Home Manufacturer Gravel Open-cut
1472.25 Road to Block Valves 17-8 & 17L-8 Gravel Open-cut
1472.12 Private Drive Gravel Open-cut
1472.04 Hilliard Road Gravel Open-cut

R-1



Roads Crossed by the Loops Associated with the Capacity Replacement Project

TABLE R-1 (cont'd)

Proposed Crossing

Facility/County Milepost Road Name Surface Method
1471.68 Groot Driveway Gravel Bore
1471.36 East 45" Drive Gravel Open-cut
1470.92 Unnamed Road Dirt Open-cut
1470.78 Webb Driveway Gravel Open-cut
1470.67 Webb Driveway Gravel Open-cut
1470.40 Engholm Driveway Gravel Open-cut
1470.35 Mitchell Road Gravel Open-cut
1470.31 Mitchell Driveway Gravel Open-cut
1470.06 Schroeder Driveway Gravel Open-cut
1469.95 Water Street Gravel Open-cut
1469.24 Cronk Street Gravel Open-cut
1469.15 Marshall Hill Road Gravel Open-cut
1469.14 Forest Driveway Gravel Open-cut
1468.91 Mount Baker Highway Paved Bore
1468.12 Rutsatz Road Paved HDD/open-cut
1467.43 Williams Lake Road Gravel Open-cut
1467.01 Carroll Driveway Gravel Open-cut
1466.73 Potter Road Paved Open-cut
1466.33 Craig Driveway Gravel Open-cut
1466.21 Baker Driveway off Nelson Road Gravel Open-cut
1465.45 Nelson Road Paved Open-cut
1464.73 Strand Road Paved Open-cut
1463.75 Homesteader Road Gravel Open-cut
1463.01 Wild Rose Road Gravel Open-cut
1461.82 Mosquito Lake Road Paved Open-cut

Mount Vernon Loop

Skagit 1431.25 WDNR Logging Road Gravel Open-cut
Snohomish 1429.72 Finn Settlement Road / 44™ Avenue NE Paved Open-cut

1429.56 Private Logging Road off Finn Settlement Gravel Open-cut
(extension of Road Below)

1429.16 Private Logging Road off Finn Settlement Gravel Open-cut

1428.64 Private Drive off Highway 9 (forks into 2) Gravel Open-cut

1428.51 Private Logging Road off Highway 9 Gravel HDD/open-cut

1428.48 Old Pipeline Construction Road off Logging Dirt HDD/open-cut
Road

1427.97 Power Line/Logging Road off Main Logging Gravel Open-cut
Road

1427.60 59" NE Avenue / Tree Farm Road Paved Open-cut

1427.53 Private Drive off 59" Avenue to block valves Gravel Open-cut

1427.49 Private Drive off 59" Avenue Gravel Open-cut

1427.43 Private Drive off 59™ Avenue Gravel Open-cut

1427.35 Private Drive Gravel Open-cut

1426.76 Unnamed Road Dirt Open-cut

1426.66 Grandview Road Paved Open-cut

1425.84 Hammond Rhododendron Nursery Driveway Gravel Open-cut

1425.78 Private Drive off Hammond Rhododendron Gravel Open-cut
Nursery Driveway

1424.74 Lake Armstrong Road Paved Open-cut

R-2



Roads Crossed by the Loops Associated with the Capacity Replacement Project

TABLE R-1 (cont'd)

Proposed Crossing

Facility/County Milepost Road Name Surface Method
1424.15 State Highway 530 Paved HDD/bore
1424.14 Private Drive off Highway 530 (Mulally) Dirt HDD/open-cut
1424.07 Private Drive off Highway 530 Gravel Open-cut
1424.06 Private Drive off Highway 530 Gravel Open-cut
1423.97 Arlington Heights Road (234" Street NE) Paved HDD/bore
1423.49 Country Charm Dairy Farm Road / Gilman Gravel HDD/open-cut

Avenue
1422.59 92" Avenue NE Gravel Open-cut
1422.41 212" Street NE / Tueit Road Paved Open-cut
1421.98 Baily Driveway Gravel Open-cut
1421.89 Eskelin Driveway Gravel Open-cut
1421.82 97" Avenue NE — located in permanent Gravel Parallel open-cut
easement on west edge of road
1421.72 200" Street NE Paved Open-cut
1421.26 Bowen Driveway Gravel Open-cut
1420.62 Mosses / Murril Driveway Gravel Open-cut
1420.61 Burn Road Paved Open-cut
1420.07 Private Drive off Burn Road Gravel/Dirt Open-cut
1419.10 Private Drive off 156" Street NE (Power Line Gravel Open-cut
Road)
1418.75 156" Avenue NE Paved Open-cut
1418.65 Bell Driveway Gravel Open-cut
1418.38 Private Drive off 111" (Shoemaker) Gravel Open-cut
1418.18 Logging Road Gravel Open-cut
1416.41 120" Street (Beechcraft Drive) Paved Open-cut
1415.91 112" Street NE (Lady Hawke Subdivision) Paved Open-cut
1415.83 Private Drive off of 123" Avenue NE Paved Open-cut
1415.81 123" Avenue NE Paved Open-cut
1415.78 Private Drive off of 123" Avenue NE Gravel Open-cut
1415.52 107" Street Paved Open-cut
1415.18 Private Drive off of 123" Avenue NE Gravel Open-cut
1415.10 Private Drive Gravel Open-cut
1415.04 Private Drive Gravel Open-cut
1414.91 Private Drive off of 123" Avenue NE Gravel Open-cut
1414.86 96" Street NE Gravel Open-cut
1414.72 Private Road off of 123 Avenue NE (Tree Gravel Open-cut
Farm Road)
1414.10 84" Street NE / Getchell Road Paved Open-cut
1413.85 Private Drive off of 123" Avenue NE Gravel Open-cut
1413.66 77" Street NE Gravel Open-cut
1413.32 Private Drive off of 68" Street NE Gravel Open-cut
1413.26 Private Drive off of 68" Street NE Gravel Open-cut
1413.10 68" Street NE/Benson Road Paved Open-cut
1412.60 60" Street NE Gravel Open-cut
1411.96 Private Drive Gravel Open-cut
1411.73 Private Drive off of 44" Street NE Gravel Open-cut
1411.59 44" Street NE Paved Open-cut

R-3



TABLE R-1 (cont'd)

Roads Crossed by the Loops Associated with the Capacity Replacement Project

Proposed Crossing

Facility/County Milepost Road Name Surface Method
1411.37 State Highway 92 Paved Bore
1411.33 Northwest Pipeline Valve Yard Driveway Gravel Open-cut
1411.14 Hartford-Machias Road/131* Street NE Paved Open-cut
1411.09 Private Drive off Hartford-Machias Road Gravel Open-cut
1410.92 Private Drive Gravel Open-cut
1410.79 134™ Avenue NE Gravel Open-cut
1410.60 28" Street NE Paved Open-cut
1410.28 Private Road off Hartford-Machias Road Gravel Open-cut

(Perma Gas)
1410.27 Withrow Driveway Gravel Open-cut
1410.08 Private Drive Gravel Open-cut
1409.98 Norgaard Wood Products Driveway Gravel Open-cut
1409.97 Hartford-Machias Road/131 Street NE Paved Open-cut
1409.96 Centennial Trail Paved Open-cut
1409.82 Northwest Pipeline Lake Stevens Meter Gravel Open-cut
Station Driveway
1409.79 16" Street NE / Robinett Road Paved Open-cut
1409.78 Private Drive Gravel Open-cut
1409.76 Private Drive Gravel Open-cut
1409.75 Private Drive off of 16" Street NE Gravel Open-cut
Snohomish Loop

Snohomish 1393.72 234" Street SE Paved Open-cut
1393.66 Unnamed Street Gravel Open-cut
1393.47 238" Street SE Paved Open-cut

King 1392.32 Private Drive Gravel Open-cut
1392.17 Private Drive Gravel Open-cut
1391.67 Private Drive Gravel Open-cut
1391.61 186" Avenue NE Gravel Open-cut
1391.45 214™ Avenue NE Paved Open-cut
1391.44 Meter Station drive Gravel Open-cut
1391.33 Woodinville Duvall Road NE Paved Bore
1391.05 165" Street NE Paved Open-cut
1391.03 Private Drive Gravel Open-cut
1390.99 164" Street NE Paved Open-cut
1390.90 Private Drive Gravel Open-cut
1390.85 161 Street NE Paved Open-cut
1390.72 159" Street NE Paved Open-cut
1390.64 Private Drive Gravel Open-cut
1390.59 156" Street NE Paved Open-cut
1390.54 Private Drive Gravel Open-cut
1390.51 Private Drive Gravel Open-cut
1390.49 Private Drive Gravel Open-cut
1390.46 154" Street NE Paved Open-cut
1390.42 Private Drive Gravel Open-cut
1390.37 Private Drive Gravel Open-cut
1390.33 Private Drive Gravel Open-cut
1390.26 151 Street NE Paved Open-cut

R-4



Roads Crossed by the Loops Associated with the Capacity Replacement Project

TABLE R-1 (cont'd)

Proposed Crossing

Facility/County Milepost Road Name Surface Method
1390.17 Private Drive Gravel Open-cut
1390.08 Private Drive Paved Open-cut
1390.04 Private Drive Gravel Open-cut
1389.93 NE 144" Place Paved Open-cut
1389.86 Water Line NA Open-cut
1389.59 141 Street NE Paved Open-cut
1389.49 214" Way NE Paved Open-cut
1389.32 NE 139" St Paved Open-cut
1388.98 133" Street NE Paved Bore
1387.67 Walking Trail Dirt Open-cut
1387.62 Walking Trail Dirt Open-cut
1387.61 Walking Trail Dirt Open-cut
1387.59 Water Line NA Open-cut
1387.57 Walking Trail Dirt Open-cut
1387.53 Walking Trail Dirt Open-cut
1387.33 Novelty Hill Road NE Paved Bore
1386.74 Bridle Crossing Way NE Paved Bore
1386.31 Private Drive Gravel Open-cut
1386.19 85" Street NE Paved Open-cut
1386.01 Private Drive Gravel Open-cut
1385.92 Private Drive Dirt Open-cut
1385.85 Private Drive Dirt Open-cut
1385.79 76" Street NE Paved Open-cut
1385.41 Union Hill Road NE Paved Bore/possible open-

cut

1385.38 Meter Station Road Gravel Open-cut
1385.09 Private Drive Gravel Open-cut
1384.94 60" Street NE Paved Open-cut
1384.82 Private Drive Gravel Open-cut
1384.75 57" Court NE Paved Open-cut
1384.68 Private Drive Gravel Open-cut
1384.63 Private Drive Gravel Open-cut
1384.62 Private Drive Gravel Open-cut
1384.59 Private Drive Gravel Open-cut
1384.59 Private Drive Gravel Open-cut
1384.50 Private Drive Gravel Open-cut
1384.46 Private Drive Gravel Open-cut
1384.44 228" Avenue NE Paved Open-cut
1384.27 47" Street NE Paved Open-cut
1383.90 State Highway 202/Redmond Fall City Road Paved Bore

1383.88 Private Drive Gravel Open-cut
1383.76 Private Drive Gravel Open-cut
1382.98 25" Way NE Paved Open-cut
1382.74 19" Drive NE Paved Open-cut
1382.54 18" Place NE Paved Open-cut
1382.31 15" Place NE Paved Open-cut
1382.22 Private Drive Gravel Open-cut
1382.21 Development road Dirt Open-cut

R-5



TABLE R-1 (cont'd)

Roads Crossed by the Loops Associated with the Capacity Replacement Project

Proposed Crossing

Facility/County Milepost Road Name Surface Method
1382.18 14" Street Paved Open-cut
1382.10 14" Street Paved Open-cut
1382.09 Trail Dirt Open-cut

Fort Lewis Loop

Pierce 1337.97 Private Drive Gravel Open-cut
1337.58 200" Street E / Orting Prairie Road Paved Bore
1337.12 Private Drive Gravel Open-cut
1337.10 46" Avenue E Paved Open-cut
1337.02 208" Street E Paved Open-cut
1336.89 Private Drive Gravel Open-cut
1336.88 44" Avenue E Paved Open-cut
1336.54 214" Street E Paved Open-cut
1336.35 38" Avenue E Paved Bore
1336.26 217" Street E Paved Open-cut
1335.87 35" Avenue E Paved Open-cut
1335.77 224" Street E Paved Bore
1335.66 225" Street Ct E Gravel Open-cut
1335.59 226" Street Ct E Gravel Open-cut
1335.52 227" Street E Gravel Open-cut
1335.49 32" Avenue E Gravel Open-cut
1335.43 Private Drive Gravel Open-cut
1335.26 Private Drive Gravel Open-cut
1335.21 State Highway 7 / Mountain Highway E Paved Bore
1334.43 Private Road Dirt Open-cut
1333.08 Rice Candle Road / Goodacres Road Paved Open-cut
1332.94 8th Avenue E Paved Open-cut
1332.88 Private Road Gravel Open-cut
1332.86 Private Road Gravel Open-cut
1332.80 Private Road Gravel Open-cut
1332.72 Private Road Gravel Open-cut
1332.67 Private Road Gravel Open-cut
1332.33 Private Road Gravel Open-cut
1332.00 Private Road Gravel Open-cut
1331.93 Private Road Gravel Open-cut
1331.92 Private Road Gravel Open-cut
1331.63 Private Road Gravel Open-cut
1331.50 Private Road Gravel Open-cut
1331.30 8" Avenue S / Harts Lake Loop Paved Open-cut
1331.18 Private Road Gravel Open-cut
1331.03 Private Road Gravel Open-cut
1330.87 Private Road Gravel Open-cut
1330.72 Unnamed Road Gravel Open-cut
1330.60 Private Road Gravel Open-cut
1330.58 288" Street S / Zephrow Plowmacher Paved Bore
1330.41 Private Drive Gravel Open-cut
1329.91 Schudy Road S Paved Open-cut
1329.73 24" Avenue S Gravel Open-cut
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Roads Crossed by the Loops Associated with the Capacity Replacement Project

TABLE R-1 (cont'd)

Proposed Crossing

Facility/County Milepost Road Name Surface Method
1329.47 304" Street S Gravel Open-cut
1329.31 Private Drive Gravel Open-cut
1329.26 29" Avenue S Gravel Open-cut
1329.24 Private Drive Gravel Open-cut
1328.68 Private Road Gravel Open-cut
1328.26 40" Avenue S / Hawk Peterson Road Paved Open-cut
1327.57 Private Road Gravel Open-cut
1327.46 48" Avenue S Paved Open-cut
1327.39 Private Drive Gravel Open-cut
1326.85 54" Avenue S Gravel Open-cut
1326.67 Tisch Road S Paved Open-cut
1326.47 Coffel Road S Paved Open-cut
1325.61 Private Drive Gravel Open-cut
1325.57 348" Street S Paved Open-cut
1325.20 State Highway 702 Paved Bore
1325.06 Private Drive off 74" Avenue S Gravel Open-cut
1325.01 74" Avenue S Paved Open-cut
1324.63 Harts Lake Loop Road Paved Bore
1324.45 360" St. S Gravel Open-cut

Thurston 1323.97 Private Drive Gravel Open-cut
1323.84 Centralia Canal Road Gravel Open-cut
1323.78 Cook Road SE Paved Bore
1323.73 Private Drive Gravel Open-cut
1323.54 Chause Lane SE Gravel Open-cut
1323.39 Chause Lane SE Gravel Open-cut
1323.03 Private Drive Gravel Open-cut
1322.95 Bald Hill Road SE Paved Bore
1322.82 Private Drive Gravel Open-cut
1323.06 Private Drive Gravel Open-cut
1322.68 Private Drive Gravel Open-cut
1322.67 120" Avenue SE Gravel Open-cut
1322.66 Private Drive Gravel Open-cut
1322.64 Private Drive Gravel Open-cut
1322.41 Private Drive Gravel Open-cut
1322.38 Witland Lane SE Gravel Open-cut
1322.35 Private Drive Gravel Open-cut
1322.00 Private Gravel Drive off Vail Loop Road SE Gravel Open-cut
1321.98 Private Drive Gravel Open-cut
1321.86 Private Drive Gravel Open-cut
1321.43 Private Drive Gravel Open-cut
1321.17 Private Drive Gravel Open-cut
1321.06 Loop off Rocking Lane SE Gravel Open-cut
1321.02 Rocking Lane SE Gravel Open-cut
1320.53 Vail Road SE Paved Bore
1320.36 Private Drive Gravel Open-cut
1319.98 Private Drive Gravel Open-cut
1319.75 Morris Road SE Paved Bore
1319.63 143" Avenue SE Paved Open-cut
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TABLE R-1 (cont'd)

Roads Crossed by the Loops Associated with the Capacity Replacement Project

Proposed Crossing

Facility/County Milepost Road Name Surface Method
1319.10 Martinson Street SE Paved Open-cut
1318.86 Private Drive Gravel Open-cut
1318.77 148" Avenue SE Paved Bore
1318.56 Private Drive Gravel Open-cut
1318.40 Private Drive Gravel Open-cut
1318.12 Fallow Lane Gravel Open-cut
1317.86 Private Drive Gravel Open-cut
1317.85 Mcintosh Lane SE Gravel Open-cut
1316.99 Private Drive Gravel Open-cut
1316.95 Private Drive Gravel Open-cut
1316.84 Private Drive Gravel Open-cut
1316.81 Runyon Road SE Paved Bore
1317.39 Private Drive Gravel Open-cut
1316.72 Private Drive Gravel Open-cut
1316.68 Private Drive Gravel Open-cut
1316.66 Private Drive Gravel Open-cut
1316.43 Vail Cutoff SE Paved Bore
1316.09 Private Road Gravel Open-cut
1315.89 Vail Loop Road SE Paved Bore
1315.74 Private Drive Gravel Open-cut

NA = Not applicable.
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TABLE R-2

Potential Construction Worker Travel Routes Along the Sumas Loop

Facility

Origin/Route

Bellingham

Mount Vernon

Sumas Industrial Park Yard

Jones Road Yard (Lots 1 and
2)

Bellingham GSX Yard

North on SR 539 (Guide Meridian Road) to SR
546. East on SR 546 to SR 9. North on SR 9 to

Sumas. North on Bob Mitchell Ave. to yard.

North on SR 539 (Guide Meridian Road) to SR
546. East on SR 546 to SR 9. North on SR 9 to

Sumas. East on Jones Road to yard.

North on I-5 north to Birch Bay Lynden Road
(Exit 271). West on Birch Bay Lynden Road to

Portal Way. North on Portal Way to yard.

North on I-5 to SR 20 (Exit 229). East on SR
20 to SR 9 (Sedro-Woolley). North on SR 9
to Sumas. North on Bob Mitchell Road to
yard.

North on I-5 to SR 20 (Exit 229). East on SR
20 to SR 9 (Sedro-Woolley). North on SR 9
to Sumas and Jones Road. East on Jones
Road to yard.

North on I-5 north to Birch Bay Lynden Road
(Exit 271). West on Birch Bay Lynden Road
to Portal Way. North on Portal Way to yard.

Nooksack Yard West on SR 542 (Mount Baker Highway) to SR North on I-5 to SR 20 (Exit 229). East on SR
9. North of SR 9 to Nooksack. Through 20 to SR 9 (Sedro-Woolley). North on SR 9
Nooksack on SR 9 (Nooksack Road) to Baird to Nooksack. Through Nooksack on SR 9
Road and yard. (Nooksack Road) to Baird Road and yard.

TABLE R-3
Potential Construction Worker Travel Routes Along the Mount Vernon Loop
Origin/Route
Facility Everett Arlington

Burlington Yard

Skagit Yard

Arlington Yard

Second Arlington Yard

North on I-5 to Exit 231. East on N. Garl St. to
Old Highway 99 N. North on Old Highway 99 N
to N. Hill Blvd. East on N. Hill Blvd. to Park
Lane. South on Park Lane to yard.

North on I-5 to SR 20 (Exit 229). East on SR
20 to SR 9 (Sedro-Woolley) and Metcalf Street.
South on Metcalf Street to yard.

North on I-5 to 172nd St. NE (Exit 206). East
on 172nd St. NE to 67th Ave. NE and yard.

North on I-5 to 172nd St. NE (exit 206). East
on 172nd St. NE to 67th Ave. NE. North on
67th Ave. to 191st Place NE and yard.

East on SR 530 to I-5. North on I-5 to Exit 231.
East on N. Garl St. to Old Highway 99 N. North
on Old Highway 99 N to N. Hill Blvd. East on N.
Hill Blvd. to Park Lane. South on Park Lane to
yard.

East on SR 530 to I-5. North on I-5 to SR 20

(Exit 229). East on SR 20 to Sedro-Woolley
and Metcalf Street. South on Metcalf Street to
yard.

Various city roads.

Various city roads.
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TABLE R-4

Potential Construction Worker Travel Routes Along the Snohomish Loop

Facility

Origin/Route

Bellevue

Renton

Maltby 1a and 1b Yards

Maltby 2a, 2b, and 2c

SE to yard.

North on 1-405 to SR 522 (Exit 23B).
SR 522 to Paradise Lake Road/Yew Way. North
on Yew Way to 212th St. SE. West on 212th St.

North on 1-405 to SR 522 (Exit 23B).

East on

212th St. SE to yard.

East on

North on 1-405 to SR 522 (Exit 23B). East on
SR 522 to Paradise Lake Road/Yew Way.
North on Yew Way to 212th St. SE. West on

North on 1-405 to SR 522 (Exit 23B). East on

Yards SR 522 to Paradise Lake Road/Yew Way. North SR 522 to Paradise Lake Road/Yew Way.
on Yew Way to 212th St. SE. West on 212th St. North on Yew Way to 212th St. SE. West on
SE to yard. 212th St. SE to yard.
TABLE R-5
Potential Construction Worker Travel Routes Along the Fort Lewis Loop
Origin/Route

Facility Tacoma Puyallup Fife Olympia Lacey
4647 — 192nd Southon I-5to SR  Weston SR512to South on I-5to SR North on I-5to SR North on I-5 to SR
Yard 512. Eastto SR7. Canyon Road E. 512. East on SR 512. East to SR 512. East on SR
South on SR 7 to South on Canyon 512to SR 7.South 7. SouthonSR7 512 to SR 7.
176th St. E. East Road E to 192nd on SR 7 to 176th to 176th St. E. South on SR 7 to
on 176th St. Eto E. St. West on St. E. East on East on 176th St. 176th St. E. East
38th Ave. E. 192nd E St. to 176th to 38th Ave. E to 38th Ave. E. on 176th St. E to
South on 38th Ave. yard. E. South on 38th South on 38th 38th  Ave. E.
E to yard. Ave. E to yard. Ave. E to yard. South on 38th

Ave. E to yard.
4667 — 192nd South onI-5to SR Weston SR 512to South on I-5to SR North on I-5to SR North on I-5 to SR
Yard 512. East on SR Canyon Road E. 512. East on SR 512. East on SR 512. East on SR
512 to SR 7. South on Canyon 512to SR7.South 512 to SR 7. 512 to SR 7.
South on SR 7 to Road E to yard. on SR 7 to 176th  South on SR 7 to South on SR 7 to
176th St. E. East St. E. East on 176th St. E. East 176th St. E. East
on 176th St. to 176th St. E to 38th on 176th St. E to on 176th St. E to
38th Ave. E. Ave. E. South on 38th Ave. E. 38th Ave. E.
South on 38th Ave. 38th Ave. E to South on 38th South on 38th
E to 192nd St. E. 192nd St. E. East Ave. E to 192nd Ave. E to 192nd
East on 192nd St. on 192nd St. Eto St. E. East on St. E. East on
E to yard. yard. 192nd St. E to 192nd St. E to
yard. yard.

Yelm Yard South on 1-5 to Weston SR512to South on 1-5 to North on I-5 to South on Marvin

Nisqually

Road/Old  Pacific
Highway SE (Exit
116). South on Old
Pacific  Highway
SE to SR 510.
East on SR 510 to
1st St. NE (Yelm).
North on 1st St NE
to Rhoton Road.
North on Rhoton
Road to Railroad

Ave. NW. North
on Railroad Ave.
NW to yard.

I-5.  South on 1-5
to Nisqually
Road/Old  Pacific
Highway SE (Exit
116). South on OIld
Pacific Highway
SE to SR 510.
East on SR 510 to
1st St. NE (Yelm).
North on 1st St NE
to Rhoton Road.
North on Rhoton
Road to Railroad
Ave NW. North on
Railroad Ave NW
to yard.

Nisqually
Road/Old  Pacific
Highway SE (Exit
116). South on OIld
Pacific Highway
SE to SR 510.
East on SR 510 to
1st St. NE (Yelm).
North on 1st St.
NE to Rhoton
Road. North on
Rhoton Road to
Railroad Ave. NW.
North on Railroad
Ave. NW to yard.

Marvin Road SE
(Exit 111). South
on Marvin Road to
Pacific  Highway
SE/SR 510. East
on SR 510 to 1st
St. NE (Yelm).
North on 1st St NE
to Rhoton Road.
North on Rhoton
Road to Railroad
Ave NW. North on
Railroad Ave. NW
to yard.

Road to Pacific
Highway SE/SR
510. East on SR
510 to 1st St. NE
(Yelm). North on
1st St NE to
Rhoton Road.
North on Rhoton
Road to Railroad
Ave NW. North on
Railroad Ave. NW
to yard.
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TABLE R-6

Potential Construction Worker Travel Routes to the Compressor Stations

Facility/Origin

Travel Route

Mount Vernon Compressor Station
Sedro-Woolley

Mount Vernon

Snohomish Compressor Station
Bellevue

Bothell

Chehalis Compressor Station
Centralia

Washougal Compressor Station
Vancouver

South on SR 9 to Beaver Lake Road. South on Beaver Lake Road to Lange
Road. North on Lange Road to compressor station.

East on College Way (SR 538) to SR 9. North on SR 9 to Gunderson Road.
East on Gunderson Road to Lange Road. North on Lange Road to compressor
station.

North on 1-405 to SR 522. East on SR 522 to Echo Lake Road. South on Echo
Lake Road to compressor station.

South on 1-405 to SR 522. East on SR 522 to Echo Lake Road. South on Echo
Lake Road to compressor station.

South on I-5 to SR 12 (Exit 68). East on SR 12 to Meier Road. South on Meier
Road to W. Meier Road. West on W. Meier Road to compressor station.

West on Lewis and Clark Highway (SR 14) to SR 140 (Washougal). North on
SR 140 to SE Blair Road. West on SE Blair Road to NE Zeek Road. East on
Zeek Road to NE Brown Road. North on Brown Road to compressor station.
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Typical Construction Crews and Equipment Associated with the Capacity Replacement Project

TABLE R-7

R-12

Crew Equipment Labor Quantity
Clearing (to include timber crew) Dozers (D8) 0
Excavators 6
Skidders 2
Front-end track loaders 0
Tub grinders 3
Stump grinders 3
Hot saws 1
Processors 1
Mat haulers (articulating 8 wheel dr.) 2
Mowers 3
Recyclers 1
Chippers 2
Rake tractors 3
Fuel trucks 1
Service trucks 1
Tractors/low boy trailers 2
Tractors w/ floats 2
Log trucks 4
1-ton trucks (with tools) 3
Operator foreman 2
Straw boss 2
Operators 15
Loggers 4
Teamsters 13
Laborers 25
Oilers/swampers 13
Buses for loggers 1
Pickups 17
Environmental crew
1-ton trucks 2
Gators (John Deer) 2
Ditch witches (silt fence) 2
Pickups 3
Foreman 2
Straw boss 2
Teamsters 2
Swampers 2
Operators 4
Laborers 18
Grade right-of-way Dozers (D8) 2
Dozers (D7) 2



TABLE R-7 (cont'd)

Typical Construction Crews and Equipment Associated with the Capacity Replacement Project

Crew Equipment Labor Quantity
Excavators 2
Tractors/low boy trailers 1
End dump trucks 0

Operator foreman 1
Straw boss 1
Operators 6
Teamsters 1
Laborers 1
Oilers 1
1-ton trucks (with tools) 1
Pickups 8
26-inch-diameter pipe removal, cut up, haul

off, offloading, skids, storage
Excavators (with pipe shoe) 3
Trenchers 0
Dozers (D6) 1
John Henry (hoe with drill) 0
1-ton trucks (with tools) 2
Long-end dump trucks 2
Trucks w/ float 4
185 air compressors 2
Air spades 4
Sidebooms (583) 3
Welding rigs 4
Cranes (offload) 1

Foreman 1
Straw boss 1
Operators 8
Teamsters 8
Oilers 8
Laborers 12
Welders 4
Welder helpers 4
Pickups 10

Total trench
Excavators 8
Trenchers 0
Dozers (D6) 3
John Henry 1
1-ton trucks (with tools) 2
End dump trucks 0
Hammers 2
185 air compressors 2
Air spades 2

Foreman 1
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TABLE R-7 (cont'd)

Typical Construction Crews and Equipment Associated with the Capacity Replacement Project

Crew Equipment Labor Quantity
Straw boss 1
Operators 12
Teamsters 2
Oilers
Laborers 12
Powder monkeys 0
Pickups 14
Load, haul, string
Cranes 1
Fork lifts 1
Dozers (D6 for pulling trucks) 1
Excavators with suction (in place of sideboom) 375 cat 1
Tractors/float 1
Boom trucks 2
3-ton trucks 2
Stringing trucks 6
Foreman 1
Straw boss 1
Operators 4
Teamsters 11
Laborers 16
Oilers
Buses
Pickups
Bend, line up, weld
Bending machines 1
Sidebooms (583) 4
Internal clamps 1
Tack rigs 2
Welding rigs 16
1-ton trucks for buffers 1
Generators 2
Line up clamps 5
Bending engineer 1
Bending man 1
Operators 7
Pipe foreman 1
Welder foreman 1
Straw boss (pipe man helper) 1
Spacers 2
Stabbers 1
Welders 16
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Typical Construction Crews and Equipment Associated with the Capacity Replacement Project

TABLE R-7 (cont'd)

Crew Equipment Labor Quantity
Welder helpers 16
Laborers 15
Pickups 11
Buses 1
Jeep, field joint, patch
Wench trucks 2
1-ton trucks 2
Sand pots 4
185 air compressors 4
Flocking machines 2
Sidebooms (572) 2
Sand blast sand 850
Coating skids 2
Coating Foreman 2
Straw Boss 2
Operators 2
Teamsters 4
Oilers 4
Laborers 10
Buses 1
Pickups 6
Lower-in
Excavators (clam) 2
Sidebooms (583) 5
Dozers (D7) 1
Skid trucks 2
1-ton trucks with tools 2
Foreman 1
Straw boss 1
Operators 8
Teamsters 4
Laborers 8
Oilers 4
Additional laborers 8
Pickups 10
Buses 1
Furnish, haul, and install pad dirt from source
other than spoll
Dump trucks 0
Dump trucks 0
580 rubber-tire backhoes 0
Operators
Quary spalls
Sand 0
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Typical Construction Crews and Equipment Associated with the Capacity Replacement Project

TABLE R-7 (cont'd)

Crew Equipment Labor Quantity
Cdf 0
Pad ditch from spoil bank
Ozzie padders 2
50,000 Ib excavators 2
1-ton trucks 2
Foreman 1
Operators 4
Teamsters 2
Laborers 6
Oilers 2
Pickups 5
Backfill
Excavator/trackhoes 4
Dozers (D6) 1
Skid trucks 1
Foreman 1
Straw boss 1
Operators 5
Teamsters 1
Laborers 7
Oilers 1
Laborers (placement) 8
Pickups 7
Buses 1
Loose end tie-ins
Sidebooms (583) 6
50,000 Ib excavators 6
Tractors/lowboy trailers 1
Boom trucks 1
1-ton trucks wi/tools 3
Skid trucks 3
Sand pots 1
185 air compressors 1
Flocking machines 1
Welding rigs 6
Foreman 3
Straw boss 3
Operators 12
Welders 6
Welder helpers
Teamsters 8
Oilers 8
Laborers 20
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Typical Construction Crews and Equipment Associated with the Capacity Replacement Project

TABLE R-7 (cont'd)

Crew Equipment Labor Quantity
Buses 1
Pickups 18

Hydrostatic test and dry
Water trucks
Fill pumps 1
Transfer pumps 1
Test rigs 1
Test trailers 1
Pigs poly 20
Pigs drying 150
Brush pigs 2
Caliper pigs 1
1,800 air compressors 2
Dehydrators 1
2-ton w/float 1
Boom trucks 1

Testing man 1
Laborers 2
Teamsters 2
Oilers 2
Dewater structures 4
Tanks 10

Final tie-ins
Sidebooms (583) 2
50,000 Ib excavators 1
Welding rigs 4
Tractors/lowboy trailers 1
Boom trucks 1
1-ton trucks 1
Sand pots 1
185 air compressors 1
Flocking machines 1

Foreman 1
Straw boss 1
Operators 3
Welders 4
Welder helpers 4
Teamsters 3
Oilers 3
Laborers 6
Buses 1
Pickups 5
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TABLE R-7 (cont'd)

Typical Construction Crews and Equipment Associated with the Capacity Replacement Project

Crew Equipment Labor Quantity
Final cleanup
Dozers (D7) 2
Dozers (D6) 2
Trackhoes 2
Tractors/lowboy trailers 1
Road graders 1
1-ton trucks 2
Foreman 1
Straw boss 1
Operators 7
Laborers 13
Teamsters 3
Oilers 3
Buses 1
Pickups 9
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Mitigation Plan for Waterbody Crossings

1.0 INTRODUCTION

Construction of the Capacity Replacement Project will cross 154 waterbodies (55
perennial and 99 intermittent) of which 56 are known or presumed to be inhabited by
fish. Project construction will impact 15.73 acres of riparian forest and 30.13 acres of
riparian shrub habitat. Most of the riparian impact will occur within Northwest’'s existing
permanent easement and those areas will be restored to riparian shrub habitat upon
completion of the project. In addition, many crossing locations do not support desirable
riparian vegetation or in-stream characteristics within the existing right-of-way. These
areas provide an opportunity to enhance riparian and in-stream habitats. A list of the
fish-bearing waterbodies (WDNR Types 1, 2 and 3) traversed by the project is provided
in Attachment 1.

In the past four years, Northwest, in consultation with Federal, state and local agencies
began improving stream conditions at several pipeline crossings by adding gravel to the
streambed, installing large woody debris (LWD), replacing old culverts with new ones
that meet fish-passage standards, and planting riparian zones and the existing right-of-
way with desirable vegetation. During October 2004 and March 2005, staff from the
U.S. Army Corps of Engineers and Washington Department of Ecology conducted field
visits to representative restored crossings. In November 2004, representatives from the
U.S. Environmental Protection Agency, U.S. Army Corps of Engineers, Washington
Department of Ecology and Washington Department of Fish and Wildlife met in Olympia
to review options for riparian (and wetland) mitigation. Agency representatives agreed
that stream crossing mitigation for the Capacity Replacement Project should be
conducted on-site (within the right-of-way and temporary workspace). Therefore,
Northwest has prepared this plan to incorporate the enhancement measures agreed
upon at the November meeting.

2.0 WETLAND AND WATERBODY MITIGATION

Northwest will reduce or eliminate potential impacts to most aquatic resources first
through impact avoidance, then minimization and then habitat restoration and
enhancement. Northwest will comply with a number of regulatory
requirements/programs designed specifically to protect aquatic resources. For example,
Northwest will adhere to conditions in Commission's Wetland and Waterbody
Construction and Mitigation Procedures (Commission's Wetland and Waterbody
Procedures) and Upland Erosion Control, Revegetation and Maintenance Plan
(Commission's Upland Plan) that are specifically designed to avoid or minimize impact to
Waterbodies and riparian areas. In addition, conditions of approval, incorporated into
the following permits/approvals, will eliminate or reduce most other project-related
impacts to fisheries and fish habitat:

1. WDFW Hydraulic Project Approval (HPA) Permit;
2. WDOE 401 Water Quality Certification;
3. U.S. Army Corps of Engineers 404/Section 10 Permit;
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4. Conservation measures required by National Marine Fisheries Service
(NMFS) and the U.S. Fish and Wildlife Service (FWS) through consultation
pursuant to the ESA and EFH; and

5. County Shoreline Substantial Development and Critical Area permits.

2.1 AVOIDANCE AND MINIMIZATION

The project has been designed to avoid impacts to the extent practicable. For example,
as an alternative to replacing the entire 268 miles of 26-inch diameter pipeline (as
directed by a U.S. Department of Transportation Corrective Action Order) Northwest
determined that installation of approximately 79.50 miles of 36-inch-diameter pipeline
and 10,760 horsepower (hp) of compression at existing compressor stations will replace
the required delivery capacity of the 268 miles of 26-inch pipeline. This design avoids
impacts to waterbodies within the remaining 188.5 miles of pipeline corridor affected by
the Corrective Action Order. In addition, Northwest proposes to co-locate the loops
within Northwest's existing 26-inch mainline and 30-inch loop pipeline corridor.
Generally, the centerline of the proposed 36-inch loop pipeline will be installed 20 feet to
the east of the existing 30-inch loop and within 15-feet of the eastern edge of
Northwest's existing permanent easement. The easement is maintained (periodically
mowed to maintain a general herbaceous state) for operational purposes, facilitating
corrosion and leak surveys as well as aerial surveillance to prevent building
encroachments and third party damages.

Northwest will install the pipeline at the stream crossings in the same locations as the
existing pipelines, avoiding the creation of a new crossing location and operational right-
of-way except at a few crossings. In addition, Northwest's proposal to work over the
existing "hot" or "loaded" pipelines during construction of the project will significantly
reduce impacts by minimizing the amount of disturbance outside the existing right-of-
way and the need for additional operating right-of-way because the new line will be
located, for the most part, within Northwest's existing, maintained permanent easement.
Where clearing is required, Northwest proposes to mow or shear woody vegetation so
that the roots are left intact. This will facilitate sprouting of shrubs such that the recovery
time following construction is minimized. The roots will also help stabilize the soils and
stream banks so that erosion is minimized.

Northwest has further reduced potential waterbody impacts by incorporating the
measures outlined in the Commission’s Wetland and Waterbody Procedures and Upland
Plan into the project design. The intent of the Commission’s Wetland and Waterbody
Procedures is to minimize the extent and duration of project-related disturbance in
wetlands and waterbodies. The intent of the Commission’s Upland Plan is to confine
project-related disturbance to certificated areas (including construction right-of-way,
temporary extra workspace and access roads), to minimize erosion, and enhance
revegetation in areas affected during construction. The Upland Plan and Wetland and
Waterbody Procedures have been developed with the participation of other Federal,
state and local agencies, industry, and the public nationwide specifically to mitigate
potential impacts from pipeline projects.

To minimize the extent of project-related disturbance, Northwest will verify and clearly
mark (with flagging) the construction limits and boundaries of all sensitive areas
(including waterbodies and wetlands) prior to clearing for construction. Flagged
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boundaries will be maintained during construction. Northwest will ensure that all
construction activities are confined to the certified work limits authorized for construction.

Temporary extra workspaces have been located a minimum of 50 feet from the edge of
wetlands and waterbodies, where possible, to minimize impacts to wetland buffers and
riparian zones as required by the Commission’s Wetland and Waterbody Procedures.
During construction Northwest will have an Environmental Inspector (El) present during
all phases of construction to ensure compliance with the Upland Plan and Wetland and
Waterbody Procedures as well as other project permit stipulations/requirements.
Section Il A. and B. of the Commission’s Upland Plan outlines the responsibility of the
Els.

Northwest’'s proposed erosion control and revegetation techniques have been developed
to minimize erosion and the extent and duration of project-related impacts, as well as to
maximize revegetation success. Those technigues are described in the Erosion Control
and Revegetation Plan (ECRP) provided in Appendix N of the JARPA application. The
ECRP incorporates measures outlined in the Commission’s Upland Plan and Wetland
and Waterbody Procedures.

Silt fences and/or hay bales will be installed at the edges of the construction right-of-way
where there is a possibility for excavated trench spoil to flow into undisturbed areas.
Dewatering of the trench will be accomplished in a manner such that no heavily silt-
laden water flows into any waterbody. Trench breakers will be installed where
necessary to maintain hydrologic integrity. After construction, all disturbed areas will be
returned to their preconstruction contours, to the extent practicable, to maintain
hydrologic characteristics.

To minimize potential for spills and any impact from such spills, a Spill Prevention,
Containment, and Countermeasures (SPCC) Plan has been developed and will be
implemented (see Appendix O of the JARPA application). Fueling and storage of
hazardous materials will be conducted in accordance with Northwest's SPCC Plan and
the Commission’s Wetland and Waterbody Procedures.

In addition, impacts will be avoided through compliance with WDFW instream
construction timing windows for waterbodies not crossed by the HDDs. Northwest
proposes to install the pipeline across non-fish bearing waterbodies within the normal
sequence of construction. Timing restrictions for crossing specific fish-bearing
waterbodies will follow either the Commission’s Wetland and Waterbody Procedures or
those of respective permitting agencies. Proposed construction techniques and potential
instream construction windows may be subject to change by WDFW in their Hydraulic
Project Approval Permit with modifications dictated by conditions in the year of
construction. The windows are established to avoid periods of fish use and to construct
at lowest flow rates.

Northwest has incorporated three Horizontal Directional Drills (HDDs) into the design of
the Capacity Replacement Project to place pipelines beneath waterbodies including: 1)
North Fork Nooksack River; 2) North Fork Stillaguamish River; and 3) South Fork
Stillaguamish River. These HDDs will avoid project-related impacts to important aquatic
resources and avoid affecting 13.28 acres of wetlands and 1.27 acres of riparian forest
and shrub vegetation. Additional analyses of wetland impacts that will be avoided by
HDD construction are included in Tables 1, 2 and 3 in Appendix F of the JARPA
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application. Should one or more of the HDDs prove unsuccessful, Table 4 in Appendix F
of the JARPA application provides an analysis of the wetland impacts associated with an
alternative crossing method for each of the three waterbodies.

Most streams with fishery values that are not crossed by HDDs will be flumed if water is
flowing in the streambed at the time of construction (see Appendix H in the JARPA
application). A summary of key flume technique elements includes:

o A flume pipe (or pipes) is placed on the bottom of the waterbody and aligned with
the flow of the stream. The size of the flume pipe and the number of pipes to be
used is determined by the amount of flow in the particular waterbody. The flume
pipe is longer than the construction area of the crossing.

o A temporary dam of sandbags and plastic is constructed at the upstream end of
the flume, resulting in the entire stream flow passing through the flume and
bypassing the construction area. This allows continuous stream flow to
downstream reaches.

e A similar temporary dam of sandbags and plastic is constructed at the
downstream end of the flume. This prevents the water in the stream from
backflowing into the construction area.

e All in-stream excavation is done between the dams. The dams prevent turbid
water created by construction from flowing downstream.

o Adequate flow rates will be maintained.

o Temporary spoil placement will be at least 10 feet from the waterbody and will be
contained by sediment barriers.

e Clean gravel or cobbles will be placed in the upper one-foot of trench backfill
using specifications provided by the WDFW,; and

e All banks will be stabilized and temporary sediment barriers will be installed
within 24 hours of completing the crossing.

Flumes will be completely installed and functioning prior to any in-stream disturbance.
All flumed crossings will be completed as a single effort to minimize the time of in-stream
disturbance. The instream activities associated with placing the flume pipe and
constructing the sandbag dams are expected to displace most fish either upstream or
downstream from the dams. Once stream flow is diverted through the flume pipe, but
prior to pipeline trenching, any fish trapped in any water remaining in the work area
between the dams will be removed and released downstream. Northwest will contract
with either WDFW or a qualified consultant to capture fish. WDFW will be notified of
salvage efforts before fieldwork so that they can be onsite to review or assist in fish
capture and transport as they determine necessary.

Seines and dip nets will be used to collect fish; electroshocking equipment will be
available for use in deep pools where seines or nets fail to capture all the fish. Captured
fish will be transported to the lower dam and released downstream from the flume.
Since the flume will maintain stream flow, fish may move upstream through the flume.
Flumes will be removed as soon as possible following backfilling of the trench.

Northwest proposes to install the pipeline across non-fish bearing waterbodies within the
normal sequence of construction. Timing restrictions for crossing specific fish-bearing
waterbodies will comply with WDFW'’s instream construction timing windows. Proposed

S4



construction techniques and potential in-stream construction windows are provided in
Table 4 of the JARPA application.

2.2 IMPACT MITIGATION/RECTIFICATION

Waterbody impacts from the Capacity Replacement Project will include the physical
removal of riparian vegetation, disturbance to the stream channel, and suspension of
sediments (turbidity) all occurring during pipeline installation. Pipeline operation does
not result in additional impacts. Avoidance and minimization of these impacts have been
extensively incorporated into the design of the Capacity Replacement Project as
described above. Therefore, this plan is designed to specifically mitigate for unavoidable
impacts to the three main waterbody features (i.e., riparian vegetation, in-stream habitat
and turbidity). These unavoidable impacts will be mitigated through a combination of
site-specific treatments to restore and enhance riparian and in-stream habitats at the
designated crossing location.

2.2.1 Impacts to Riparian Vegetation

The root network of trees and shrubs adjacent to streambanks are essential to
maintaining streambank stability (WDNR, 1997). Because root strength decreases
significantly at distances beyond one-half the tree crown diameter, trees promoting
streambank stability lie within half a tree crown diameter from the streambank. Trees
within 25 feet of the streambank are assumed to promote streambank stability (WDNR,
1997). Generally, trees that must be removed during construction will be cut at ground
level with the roots left in place, except where located within the trenchline. Although
roots will decay overtime, streambank stability will be retained by their presence until
revegetation is successful. Shrub areas will be sheared or mowed to facilitate sprouting
from existing roots which will shorten the recovery time following construction. The roots
will also help hold the soils so that erosion is minimized. A benefit of clearing is that
undesirable species such as reed canary grass and blackberry will be removed. The
U.S. Army Corps of Engineers has indicated that their recommended seed mix has been
shown to minimize the re-establishment of reed canary grass. The removal of
blackberry thickets will provide an opportunity for desirable species to become
established. This will be enhanced during the maintenance and monitoring schedule.

After completion of construction and during final clean-up, pre-construction topographic
conditions and contours of uplands, wetlands and streambeds will be restored to
reestablish drainage patterns and wetland hydrology. Any excess backfill will be spread
over upland areas and stabilized during cleanup. Where the pipeline trench intersects a
waterbody, Northwest will install trench breakers and/or seal the trench bottom as
necessary to maintain the original wetland hydrology. A permanent slope breaker and a
trench breaker will be installed at the base of slopes near boundaries between the
waterbody and adjacent upland area. The trench breaker will be located immediately
upslope of the slope breaker.

Once site elevations have been restored, the construction right-of-way and temporary
workspace, including the banks, will be revegetated with native woody species and U.S.
Army Corps of Engineer’s recommended seed mix. A list of proposed woody species
and the seed mixes are provided below in Tables 1 and 2. Northwest has retained
Natural Recovery, a firm from Vancouver, Washington that specializes in restoration to
assess each site and prescribe the appropriate planting regiment in accordance with this
plan, at the time of planting.
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Table 1. Suggested Native Shrub and Tree Plantings for Riparian Restoration

- SHRUBS Size/Type = Spacing :
: Wet Ground
¢ Cornus stolonifera Red-osier dogwood i 36” cuttings 2’
- Salix lasiandra (= lucida) Pacific willow 36" cuttings 2’
. Salix sitchensis Sitka willow ¢ 36” cuttings 2’
: Moist Ground
¢ Oemlaria cerasiformis Indian plum 1 gal 6’
- Physocarpus capitatus Pacific ninebark 1 gal 8’
: Sambucus racemosa Red elderberry 1 gal 8’
- Acer circinatum Vine maple 1 gal 6’
¢ Rubus spectabilis Salmonberry 1 gal 4
- Rosa pisocarpa Clustered wild rose 1 gal 6’
. Salix scouleriana Scouler willow 1 gal 8’
: Dry Ground
¢ Symphoricarpos albus Snowberry lgal 4
- Amelanchier alnifolia Service-berry 1 gal 8’
¢ Holodiscus discolor Ocean spray 1 gal 8’
- Corylus cornuta Hazelnut 1 gal 8’
"TREES " SizelType ' Spacing
~ Wet Ground
Fraxinus latifolia Oregon ash 1 gal 10’
Picea sitchensis Sitka spruce 2 gal 15’
Thuja plicata Western red cedar 2 gal 12’
- Populus trichocarpa (balsamifera) Black cottonwood 1 gal 10’
_ Populus tremuloides Quaking aspen 1 gal 10’
- Moist Ground
Rhamnus purshiana Cascara 1 gal 10’
Thuja plicata Western red cedar 2 gal 12’
Tsuga heterophylla Western hemlock 1 gal 12’
. Populus trichocarpa (balsamifera) Black cottonwood 1 gal 10’
- Dry Ground
- Pseudotsuga menziesii Douglas' fir 1 gal 12’
- Acer macrophyllum Big-leaf maple 2 gal 15’

Note: Shrubs will be installed in clusters of 5 to 10, while trees will be individual specimens.
Planting densities per unit area will be computed individually for the shrub and tree canopies
using the listed average spacings.

With landowner permission, native woody species will be planted across the entire 75-
foot permanent easement and within 50 feet of the stream banks or channel migration
zones. Where the land use does not support a full 50 feet, Northwest will plant the
available space. Species’ placement will be correlated to moisture regime requirements
based on three categories of wet, moist or dry ground as indicated in Table 1. Faster
growing native trees may be placed closest to the bank top to provide the most rapid
canopy recovery possible that can shade and overhang the stream. Plantings would
conform to the Commission’s Wetland and Waterbody Procedures (Appendix C, Section
VI.D.1) which advise that trees exceeding 15 feet tall grow no closer than 15 feet to the
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pipeline. By revegetating streambanks with riparian species, streambank stability will be
enhanced over the long-term and will provide for stream shading, sediment intercept,
and input of detrital nutrients to the stream, all of which are key functions of riparian
zones (WDNR, 1997). The Commission’'s Wetland and Waterbody Procedures
(Appendix C, Section V.D.1) limit vegetation maintenance adjacent to waterbodies to
allow development of a riparian vegetative strip. Herbicides or pesticides will not be
used within 100 feet of a wetland during maintenance activities for the life of the project.

Table 2. Wetland Seed Mixtures

Seed Mixture 3a- Seed Mixture for Disturbed Emergent Wetlands for all Loops !

Perennial Grasses Ibs/ac
Ryegrass, Annual Lolium multiflorum 20.0
Creeping bentgrass Agrostis stolonifera 0.4
Garrison creeping foxtail Alopercurus arundianceus 3.0
Meadow foxtail Alopercurus pratensis 2.0
Red fescue Festuca rubra 2.0
Hairgrass, Tufted Deschampsia caespitosa 0.5
American sloughgrass * Beckmannia syzigachne 2.0
Western Mannagrass (Glyceria occidentalis) 3.0
Total Bulk Ib/acre 32.9
Seed Mixture 4 - Wetland Seed Mixture for all Loops !

Grasses Ibs/ac

Ryegrass, Annual Lolium multiflorum 20
Quick Guard ° 40
Fescue, Fine or Creeping Red Festuca rubra 5
Hairgrass, Tufted Deschampsia caespitosa 2
Mannagrass, Reed * Glyceria grandis 2
Barley, Meadow * Hordeum Brachyantherum 5
Foxtail Water ° Aleopecurus geniculatus 2
Rice Cut-grass’ Leersia oryzoides 2
Clover, Springbank * Trifolium wormskjoldii 2
Total Bulk Ibs/acre 80

' Seed mixture numbers correspond to the Seed Mixtures provided in the ECRP.
2 These species may be included in the seed mixture if they are readily available from a commercial seed supplier.
® Quick Guard is a sterile hybrid of wheat and rye.

2.2.2 Impacts to In-Stream Habitat

The primary impact to in-stream habitats is the temporary removal of gravel substrate
and the loss of in-stream structure. In most cases, original pipeline construction
removed trees, logs and stumps from the pipeline right-of-way such that a loss of actual
structure from the Capacity Replacement Project is limited. To restore and enhance
affected in-stream habitat Northwest would install large woody debris (LWD) at
appropriate areas in the waterbody and/or stream banks within the construction right-of-
way to mitigate for potential short-term impacts that may occur to aquatic species from
the crossing and in-stream construction. Placement of LWD, particularly large western
red cedars (minimum length of 1.5 times channel width), in the stream in a manner
prescribed by WDFW can supply habitat for forage species and enhance the rearing
potential of an area (Cederholm et al., 1997; Slaney et al., 1997). Placement of LWD on
the banks and in the stream can compensate for loss of shade and diminished bank
stability while revegetation is maturing. Placement of LWD would occur during
construction of the waterbody crossing while the flume is in place to prevent turbidity
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during installation. The LWD would be placed after the pipe has been installed, during
trench backfilling, and bank restoration or recontouring. The number of LWD pieces and
placement will be determined at the time of the crossing and will be dependent on the
available locations within the right-of-way. Waterbody locations where LWD would be
installed are listed in Attachment 2 of this Plan. In addition, Northwest will install clean
gravel or cobbles in the upper one-foot of trench backfill using specifications provided by
the WDFW. Where the project traverses streams with culverts on the right-of-way,
Northwest will work with WDFW and the landowner to install new culverts that enhance
fish passage and prevent additional loss of in-stream habitats that result from improperly
sized culverts.

2.2.3 Impacts from Turbidity

Turbidity impacts have been substantially avoided and minimized through the use of
HDD and other dry stream crossing methods; proper best management practices; and,
implementation of the Commission’s Waterbody and Wetland Procedures and Upland
Plan. However, it is not possible to avoid short-term turbidity impacts to Pilchuck Creek
and the Nisqually River which are not technically feasible to cross by HDD procedures
because of geotechnical as well as physical conditions at these crossings (see Appendix
C in the JARPA application — HDD Geotechnical and Feasibility Assessment). In
addition, should the proposed HDDs fail, Northwest will be required to install these
crossings using the open cut method. Northwest understands the primary concern
created by turbidity is the potential downstream effects on spawning habitat as well as
effect to other habitats that support essential salmonid behaviors and life stages
including breeding, spawning, rearing, migrating, feeding or sheltering (National Marine
Fisheries Service, 1999).

The amount of sediment produced by open-cutting depends on multiple characteristics
at the construction site including depth and width of the stream (affects mixing of the
sediment plume in the water column), current velocity and local turbulence at the site
and downstream, concentrations of suspended sediment initially at the site and at some
distance downstream, particle diameter, specific weight, and settling velocity of the
excavated and backfilled materials (Ritter, 1984; Reid et al., 2004).

Northwest contracted Golder Associates (Golder) to estimate the amount of instream
sediment produced and extent of downstream effects of suspended sediments during
open-cut construction of the North Fork Nooksack River, North Fork and South Fork
Stillaguamish River should proposed HDDs fail, and during proposed open-cut
construction of Pilchuck Creek and the Nisqually River (see Attachment 3 for the
complete report). The estimates were derived from available water quality data for each
waterbody during July and August — the period when instream construction would occur
in 2006 (from Washington Department of Ecology monitoring stations), historical stream
flow data for the same months (from USGS gauging stations), relative abundance of
sediment grain size at each crossing site and stream channel physical dimensions
(determined by Golder during on-site geological investigations conducted in 2003), and
Northwest’'s proposed open-cut construction technique.

These data were applied to hydraulic analyses that evaluated maximum total suspended
sediment (TSS) concentrations at the site of each open-cut and changes in TSS
concentrations (mg/L) downstream of the excavations to distances where TSS
concentrations were expected to equal background values. The maximum predicted
TSS’s resulting from an open cut at the five waterbody crossings falls within natural
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occurring TSS ranges resulting from natural flow events based on the available water
guality data for the streams. The higher TSS’s appear to be related to higher stream
flows.

In the North Fork Nooksack River, background TSS concentrations during July and
August are expected to be 30 mg/L, maximum TSS concentration during construction at
the crossing site is estimated at 84 mg/L which would diminish to background levels at
approximately 500 feet downstream.

Similarly, background TSS in Pilchuck Creek at the time of construction was estimated
at 3 mg/L, peaking at 84 mg/L during construction at the site while resuming background
concentrations 400 feet downstream. Background TSS concentrations in the North Fork
and South Fork Stillaguamish River are 5 mg/L. In the North Fork, maximum TSS
concentration at the crossing site is estimated at 21 mg/L during construction, reaching
background concentrations 590 feet downstream while in the South Fork a peak of 10
mg/L is expected during construction at the crossing site which would return to
background levels 525 feet downstream.

Of all waterbodies, the Nisqually River has the lowest background TSS concentration
estimated at 2 mg/L during July and August. Peak sediment generation at the crossing
site during construction is estimated at 42 mg/L but because of the low estimated
background levels, hydraulic modeling estimates that TSS concentrations would return
to background levels at approximately 1,250 feet downstream from the open-cut
construction site.

The chief benefit of open-cutting is the minimization of the amount of time of instream
construction while allowing fish to pass through the construction area (Reid et al., 2004).
However, fish abundances downstream of pipeline construction sites have rarely been
measured but generally are reported as short-term reductions (Reid and Anderson,
1999). Fish emigrate from construction sites to locations where sediment deposition has
not affected habitat suitability (Reid and Anderson, 1999). Fish abundance (brook trout)
before and after dam-and-pump construction (a “dry-crossing” construction technique
typically generating less turbidity than “wet-crossing” construction) indicated lower
abundances of fish downstream (but not upstream) one month after construction. One
year after construction, no differences (increased abundance was observed downstream
in one stream) were found (Reid et al., 2002).

The five waterbodies which may be open cut are classified as Class A. According to
WAC Chapter 173-201A, turbidity shall not exceed 5 NTU over background turbidity
when the background turbidity is 50 NTU or less, or have more than a 10 percent
increase in turbidity when the background turbidity is more than 50 NTU in Class A
waterbodies. To monitor the turbidity levels during construction of the open cut
crossings, Northwest proposes to take upstream and downstream turbidity samples
every three hours. The upstream sampling location will be just off of the right-of-way.
The downstream sampling location will be 300 feet from the downstream edge of the in-
stream activity. If the sample shows an increase of more than 5 NTU (10 percent for
streams with background over 50 NTU), the sample location will be moved to the point of
compliance, immediately outside of the mixing zone, which will be a distance determined
by WDOE from the downstream edge of the in-stream activity.
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In order to mitigate for unavoidable turbidity impacts Northwest is proposing to
participate in projects that specifically target the creation or enhancement of spawning
and other requisite habitats for salmonids. Specifically, large woody debris (LWD) with
attached root wads and tree-trunk lengths and diameters (dbh) specified by WDFW or
other regulatory agencies that are cleared from the construction right-of-way and
temporary extra workspaces would be collected, transported, and stockpiled at
designated locations. Northwest would donate these logs for use as LWD. This material
would be made available to organizations conducting in-stream restoration and
enhancement projects within the affected WRIAs. Northwest contacted the Nooksack
Tribe, Lummi Nation, Stillaguamish Tribe, Nisqually Tribe, Nooksack Salmon
Enhancement Association, Stilly-Snohomish Fisheries Enhancement Task Force,
Snohomish County Surface Water Management and King County Department of Natural
Resources about the LWD. Each of these organizations expressed a strong interest in
the LWD and indicated that the material could readily be utilized in their ongoing
restoration/enhancement projects.

For the Sumas Loop, within WRIA 1, Northwest would provide LWD to the Nooksack
Tribe. Northwest would haul the LWD to the Tribe’s existing storage yard or to a specific
project site within WRIA 1 where this material will be utilized.

For the Mt. Vernon Loop, within WRIAs 5 and 7, Northwest would provide LWD to the
Stillaguamish Tribe and/or the Stillaguamish Implementation Review Committee (SIRC)
who would direct the LWD to priority enhancement projects within the watershed. The
LWD would be hauled to a centralized location, such as a storage site at the Tribe’s
nursery, which the Tribe or other enhancement organizations could access. The LWD
may also be hauled to a priority project site, as directed by the SIRC, within the
watershed where the material would be utilized.

For the Snohomish Loop, within WRIA 8, Northwest would provide LWD to King County
Department of Natural Resources. Northwest would haul this material to one of King
County’s existing yard locations near the construction right-of-way or to a specific project
site within the WRIA where this material would be utilized by the county. Alternatively,
Northwest would temporarily store the LWD on the edge of the construction right-of-way
at a suitable access location so that the county could haul this material to one of their
designated yard or project sites.

Northwest would provide LWD to the Nisqually Tribe for the Ft. Lewis Loop within WRIA
11. This material would be hauled to the Nisqually Tribe's existing storage yard or to a
project site near the construction right-of-way.

Prior to construction in 2006 Northwest will coordinate with each of the
Tribes/organizations to determine the specific LWD hauling locations. After the
construction right-of-way has been staked and Northwest has determined the CRP’s in-
stream LWD requirements for the project’'s stream crossings, Northwest will approximate
the number of LWD pieces that will be available for donation to each of these
organizations. Currently, it is not feasible to quantify the amount of LWD that will be
available for donation from each of the project’s loops. Without the construction limits
being staked and knowing the specific number of LWD pieces that will be installed at
each of Northwest’'s stream crossing (based on site-specific conditions at the time of
construction) it is not possible to determine the amount of additional LWD that will be
available for donation. In addition, large trees on the edge of the construction right-of-
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way are typically not available for LWD because equipment cannot maneuver around the
trees to push/pull the trees over with an attached rootwad. Furthermore, pulling trees
over along the edge of the right-of-way can leave large holes/depressions on the edge of
the right-of-way because of the root spread of the trees. These depressions may require
off-right-of-way encroachment to refill/recontour.

Currently, Northwest estimates that approximately 15-20 pieces of LWD would be
available to the Tribes/organizations from each of the loops totaling approximately 60-80
pieces of LWD for the project. This habitat material would have a current market value
of between $21,000 - $60,000 depending on material size and not including hauling
costs. However, the cost to Northwest of providing this material is considerably higher
considering the labor involved to identify and mark the material for LWD salvage, the
additional equipment and labor necessary to push/pull the trees over for LWD salvage
and the additional time and equipment needed to sort and haul this material which is
atypical from general right-of-way clearing operations. The labor and equipment cost of
Northwest’s union contractors is also significantly higher than the typical non-unionized
logging industry rates.

3.0 MITIGATION MONITORING

Monitoring of riparian habitats will be conducted annually for three years following
construction to determine the mitigation success. In areas where forested or shrub
wetlands are being restored, the monitoring period will likely be extended by permit
condition to 10 years (Washington State Department of Ecology - WDOE, 2004). Where
a 10-year monitoring period is necessary, monitoring would occur in years 1, 2, 3, 5, 7
and 10. If the success criteria are reached prior to completion of the 10-year monitoring
period, Northwest would request suspension of the monitoring program. A qualified
biologist will conduct monitoring during the growing season by collecting information on
plant survival, percent vegetative cover, as well as hydrologic conditions. Photographs
will be taken each year to support the monitoring efforts. Reports will be prepared after
each monitoring period to document collected data and the reports will be submitted to
the appropriate agencies.

Monitoring will also determine if non-native invasive species that were not present prior
to construction have become established. Revegetation will be considered successful if
native herbaceous and/or woody species’ cover is at least 80 percent of the total area
and the diversity of native species is at least 50 percent of the diversity originally found
in the wetland. Vegetation cover will be estimated (ocular) within a 2.5-meter radius that
is representative of the site. All species will be listed by stratum and percent cover for
each species. Monitoring will determine if the seeded and installed species have
become established.

If revegetation is not successful at the end of three years, a remedial revegetation plan
will be developed and implemented (in consultation with a professional wetland ecologist
and the U.S. Army Corps of Engineers, WDOE, and local jurisdictions) to actively
revegetate with native herbaceous and woody plant species where appropriate.
Monitoring will determine if additional monitoring is required or if other measures or
contingencies are required to correct any problems (e.g., if weed control of non-native
invasive species is necessary to reduce competition or additional plant stock/cuttings
should be installed).
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Hydrologic conditions will be monitored by visual inspection to determine if the hydrology
has been reestablished. Monitoring will note presence of surface water or if
groundwater is present in soil pits. Hydrologic indicators will also be noted (i.e., water
marks or drift lines, sediment deposits, evidence of ponding, etc.).
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Attachment 1

Waterbodies Traversed by the Capacity Replacement Project



Attachment 1

WDNR Type 1, 2 and 3 Waterbodies Crossed by the Capacity Replacement Project
or Waterbodies within Riparian Zones and Floodplains

Pipeline Loop and Riparian Riparian Vegetation Associated with Waterbody "
Fish-bearing WDNR Zone Types in Area Types in Area Types Area
Waterbodies Stream | Crossing Width Existing | (acres) New (acres) Affected by (acres)

Crossed Waterbody MP Type Method (feet) ROW Present ROW Affected | TEWS&TROW | Affected
Sumas Loop:
S-4A 1483.10 170
Saar Creek and and 1 Dam&Pump and Wetland 0.04 none 0 Wetland <0.01
S-4B 1482.81 90
Tributary to Lake S-7 1481.39 3 Flume 140 none 0 none 0 none 0
Shrub 0.18
Kinney Creek S-21 1479.06 3 Flume 170 V\?hrub 0.46 none 0 Forest 0.16
etland 0.41
Wetland 0.11
. Shrub 0.23 Shrub 0.55
Breckenridge Creek S-22 1478.87 3 Flume 140 Forest 0.20 none 0 Forest 0.10
. Shrub 0.06 Shrub 0.10
Swift Creek S-23 1477.60 3 Flume 140 Forest 017 Forest 0.06 Forest 0.29
Tributary to Sumas River Shrub 0.02 Shrub 0.02
andyPond Outlet S-21 1476.80 3 Flume 90 Wetland 0.19 none 0 Wetland 0.02
Tributaries to Sumas S-30 1476.16 Shrub 0.07 Shrub 0.02
River and and 5 Flume 170 Forest 0.02 none 0 Forest 0.05
S-31A, B 1476.10 Wetland 0.06 Wetland 0.01
Shrub 0.27 Shrub 0.02
Dale Creek S-32 1475.89 2 Flume 170 Forest 0.05 none 0 Forest 0.20
Wetland 0.02 Wetland <0.01
Tributary to Sumas River S-47 1473.70 3 Flume 140 Forest 0.56 none 0 Forest 0.30
Smith Creek S-54 1472.22 3 Flume 140 Forest 0.12 none 0 Forest 0.16
Trlbutaryéﬁgel\l/l(acaulay S-55 1471.95 3 Flume 140 none 0 none 0 Shrub <0.01
Shrub 0.37 Shrub 0.10
Macaulay Creek S-57 1471.04 3 Flume 140 Forest 011 none 0 Forest 021
Tributary to Mitchell S-57.1 1470.85 3 170 Shrub 0.28 Shrub 0.03 Shrub 0.17
. Creek . and and Flume and Forest 0.32 Forest 0'02 Forest 0.01
and Mitchell Creek - ditch S-59 1470.76 3 90 Wetland 0.31 ) Wetland 0.18
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Riparian Vegetation Associated with Waterbody *
Pipeline Loop and Riparian Types
Fish-bearing WDNR Zone Types in Area in Area Types Area
Waterbodies Stream | Crossing Width Existing (acres) New (acres) Affected by (acres)
Crossed Waterbody MP Type Method (feet) ROW Present ROW Affected | TEWS&TROW | Affected
. . S-60 1470.14 3 Shrub 1.38 Shrub 0.35
I\]l-irtltt:)r?glilnc?rseteok and and Flume 90 Forest 0.12 V\?ehtT;rt: d 88% Forest 0.59
S-62 1469.80 3 Wetland 0.70 ) Wetland 0.03
Jim Creek,
Tributary to Nooksack S-68 1468.68 3(2) 2
River S-69 1468.44 3(2) HDD 140 Ifgrré‘sbt é'gg gg'%g.z none 0 Egggg ggg
North Fork Nooksack S-70 1468.20 1 ' ’ '
River
Tributary to South Fork Shrub 0.71 Shrub 0.17
Nooksack River S-73 1467.41 3 Flume 170 Forest 0.01 none 0 Forest 0.36
Tributary to South Fork | g 74 1466.81 3 Flume 90 Wetland 0.33 none 0 Wetland 0.09
Nooksack River
Tributary to Black
Slough 2:25 ﬂgi'% 35’1) Shrub 5.31 Shrub 0.92
Wetland Ditch ' Flume 90 Forest 0.18 Wetland 0.25 Forest 1.03
o S-84 1464.60 3(1)
Tinling Creek S-89A 1463.01 3(1) Wetland 11.69 Wetland 3.46
Wetland Ditch )
Tributary to South Fork Forest 0.34 Forest 0.22
Nooksack River S-91 1461.90 3 Flume 170 Wetland 0.02 none 0 Wetland 0.01
Shrub 10.47 (0.92)° Shrub 0.08 Shrub 4.84
Total Riparian Vegetation Affected on Sumas Loop Forest 2.69 (0.20)'2 Forest 0.03 Forest 5.93
Wetland 13.45 Wetland 0.31 Wetland 3.92
Mt. Vernon Loop:
Shrub 0.08
Pilchuck Creek MV-7 1428.60 1 Open Cut 170 Shrub 0.30 none 0 Forest 0.13
Forest 0.01
Wetland 0.12
Shrub 0.98 Shrub 0.02
Armstrong Creek MV-11 1425.62 2 Flume 170 Forest 017 none 0 Forest 0.61
Shrub (0.09) *
Stma“ﬁg&;%”;iver MV-14 1424.23 1 HDD 140 none 0 Forest (0.09) 2 none 0
9 Wetland |  (0.28) 2
S Fork MV-15 | 1423.84 1 DD & Shrub 0.12 Shrub 0.04 Shrub 0.03
9 and and and Flume 140 Forest 0.18 Forest 0.04 (0.07)2 Forest 0.01
MV-16 1423.49 3(2) Wetland 1.22 Wetland 0.41 Wetland 0.32
Eagle Creek
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Pipeline Loop and Riparian Riparian Vegetation Associated with Waterbody *
Fish-bearing WDNR Zone Types in Area Types in Area Types Area
Waterbodies Stream | Crossing Width Existing (acres) New (acres) Affected by (acres)

Crossed Waterbody MP Type Method (feet) ROW Present ROW Affected TEWS&TROW | Affected
Tributary to South
Fork MV-27 | 1421.33 3 Flume 170 Shrub 0.75 Shrub 0.05 Shrub 0.23
. . . Forest 0.04 Forest 0.24
Stillaguamish River
Shrub 1.09 Shrub 0.11 Shrub 0.40
Olson Lake MV-32A&B | 1419.33 2 Push/Pull 170 Forest 0.02 Forest 0.10 Forest 0.35
Wetland 0.89 Wetland 0.33 Wetland 0.18
Shrub 0.83
Star Creek MV-49.1 1415.32 3 Flume 170 Forest 0.17 Shrub 0.02 Shrub 0.24
Forest 0.07
Wetland 0.29
Tributary to Shrub 0.75 Shrub 0.07
Little Pilchuck Creek MV-55 1412.12 3 Flume 170 Forest 0.01 none 0 Forest 0.10
Wetland 0.04 Wetland 0.05
MV-62 1411.06 Shrub 0.99
Little Pilchuck Creek and and 1 Flume 200 Forest 0.42 Eg:ggt 88;' Eg:ggt 832
MV-63 1410.52 Wetland <0.01 ) )
Catherine Creek MV-66 1409.61 1 Flume 170 none 0 none 0 Forest 0.12
Shrub 5.80 Shrub 0.26 (0.09) ° Shrub 151
Total Riparian Vegetation Affected on Mt. Vernon Loop Forest 1.02 Forest 0.15 (0.16) 2 Forest 1.82
Wetland 2.44 Wetland 0.74 (0.28) 2 Wetland 0.67

Snohomish Loop:

Tributary to Paradise Shrub 0.35 Shrub 0.01
Lake/Bear Creek SN-2 1393.77 3 Flume 140 Forest 0.07 none 0 Forest 0.17

Wetland 0.12 Wetland 0.01

Tributaries to Paradise SN-4 1393.31 3 Shrub 1.36 Shrub 0.06

Lake/Bear Creek and and Flume 140 Forest 0.21 none 0 Forest 0.20
SN-6 1393.12 3 Wetland 0.83 Wetland 0.14

Tributary to Paradise Shrub 0.08 Shrub 0.01

Lake/Bear Creek SN-7 1392.95 3 Flume 140 Forest 0.14 none 0 Forest 0.10
Wetland 0.17 Wetland 0.02
. . Shrub 0.58

Tributary to Paradise SN-21 | 1391.24 3 Flume 140 Forest 0.09 none 0 Forest 0.15

Lake/Bear Creek Wetland <0.01
Wetland <0.01
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Pipeline Loop and Riparian Riparian Vegetation Associated with Waterbody *
Fish-bearing WDNR Zone Types in Area Types in Area Types Area
Waterbodies Stream | Crossing Width Existing (acres) New (acres) Affected by (acres)

Crossed Waterbody MP Type Method (feet) ROW Present ROW Affected | TEWS&TROW | Affected
Struve Creek SN-22 1390.20 3 Flume 140 none 0 none 0 Forest <0.01
Shrub 0.20 Shrub <0.01
Colin Creek SN-24 1389.40 3 Span 140 Forest 0.01 none 0 Forest 0.08
Wetland 0.19 Wetland 0.05
Shrub 0.31 Shrub 0.11
Tributary to Seidel Creek | SN-28A, B | 1388.64 3 Flume 140 Forest 0.03 none 0 Forest 0.09
Wetland 0.10 Wetland 0.02
. . Shrub 0.34
Tributary To Seidel SN-29 | 138851 3 Flume 140 Shrub 0.87 none 0 Forest 0.05
Creek Wetland 0.05

Wetland 0.02
Shrub 0.29 Shrub 0.03
Evans Creek SN-42 1383.66 3 Push/Pull 140 Forest 0.12 none 0 Forest 0.12
Wetland 1.79 Wetland 0.56
Shrub 0.84 Shrub 0.01
Tributary to Evans Creek SN-43 1383.41 3 Flume 140 Forest 0.06 none 0 Forest 0.10
Wetland 0.17 Wetland 0.03
Shrub 4.87 Shrub 0.56
Total Riparian Vegetation Affected on Snohomish Loop Forest 0.74 none 0 Forest 1.06
Wetland 3.41 Wetland 0.84

Ft. Lewis Loop:
Shrub 0.02 Shrub <0.01 Shrub 0.01
Muck Creek FL-12 1332.37 2 Flume 140 Forest 0.04 Forest 0.01 Forest 0.04
Wetland 0.05 Wetland <0.01 Wetland 0.01
Shrub <0.01 Shrub <0.01 Shrub <0.01
South Creek FL-13 1332.11 2 Flume 90 Wetland 0.19 Wetland 0.02 Wetland 0.03
Lacamas Creek FL-17 1328.71 3 Flume 140 Wetland 0.18 none 0 Wetland 0.26
Shrub 0.88 Shrub 0.50
Murray Creek FL-23 1327.96 3 Flume 170 Forest 0.05 none 0 Forest 0.21
Wetland 0.21 Wetland 0.12
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Pipeline Loop and Riparian Riparian Vegetation Associated with Waterbody *
Fish-bearing WDNR Zone Types in Area Types in Area Types Area
Waterbodies Stream | Crossing Width Existing (acres) New (acres) Affected by (acres)

Crossed Waterbody MP Type Method (feet) ROW Present ROW Affected | TEWS&TROW | Affected
Nisqually River FL-35A,B 1324.29 1 Open Cut Shrub 0.49 Shrub 0.04 Shrub 0.08
and and and & 170 Forest 0.34 Forest 0.14 Forest 1.24
Centralia Canal FL-37 1323.85 3 Span Wetland 0.15 Wetland <0.01 Wetland 0.09
Shrub 1.39 Shrub 0.14 Shrub 0.28
Total Riparian Vegetation Affected on Ft. Lewis Loop Forest 0.43 Forest 0.04 Forest 1.78
Wetland 0.78 Wetland 0.02 Wetland 0.42
Portland Lateral
Takeoff
Trlbutary_to . RF-1 1232.52 3 Flume 140 none 0 none 0 none 0
East Fork Lewis River

T Only riparian vegetation providing some function is included. Vegetation dominated by grassland, agriculture, residential, urban/industrial sites is omitted.
2Vegetation types with areas affected in parenthesis are within the new right-of-way but the areas are not affected since the pipeline will be constructed by HDD.
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Attachment 2

Waterbody Locations where LWD would be Installed



Attachment 2
Waterbody Mitigation Treatments

. . Large Woody
Wetland Number * Milepost2 Coyv_ardl_n 3 Wetl_and SEEd Woody _Specslses Planting Location o Debris Streambleld
Classification Mixture Plantings 10 Gravel
Placement
Sumas Loop (Whatcom County)
Wetland S-4A, B R
(Saar Creek) 1483.10 PEM 3a Yes Stream banks Yes Yes
Wetland S-7 *
(Trib. to Lake) 1481.39 R 3a Yes Stream banks Yes Yes
PEM
Wetland S-21 R Stream banks and
(Kinney Creek) 1479.06 PSS 4 Yes riparian buffers Yes Yes
PFO
Wetland S-22 Stream banks and
(Breckenridge Creek) 1478.87 R 4 ves riparian buffers ves Yes
Wetland S-23 Stream banks and
(Swift Creek) 1477.60 R 4 Yes riparian buffers Yes Yes
PEM
Wetland S-27 R
(Trib to Sumas River) 1476.80 PEO 3a Yes Stream banks Yes Yes
POW
PSS
Wetland S-30 1476.16 PEO 4 Yes Stream banks and Yes Yes
(Trib. to Sumas River ) R riparian buffers
PEM
Wetland S-31 A.’B 1476.10 R 3a Yes Stream banks Yes Yes
(Trib to Sumas River PEO
Wetland S-32 R Stream banks and
Dale Creek 1475.86 PEM 4 Yes riparian buffers Yes Yes
p
Wetland S-47 Stream banks and
(Trib. to Sumas River) 1473.70 R 4 ves riparian buffers ves ves
Wetland S-54
(Smith Creek) 1472.23 R 3a Yes Stream banks Yes Yes
Wetland S-55
(Trib. to Macaulay 1471.95 R 3a Yes Stream banks Yes Yes
Creek)
Wetland S-57 Stream banks and
(Trib. to Macaulay) 1471.04 R 4 Yes riparian buffers Yes Yes
Wetland S-57.1 Stream banks and
(Trib. to Macaulay) 1470.85 R 4 ves riparian buffers ves ves
Wetland S-59 Stream banks and
(Mitchell Creek-ditch 1470.76 R 4 vyes riparian buffers ves ves
T
Wetland S-60 1470.14 PEM 3a Yes Stream banks N/A N/A

(Trib. to Mitchell Creek)
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. . Large Woody
Wetland Number * Milepost2 Coyv_ardl_n 3 Wetl_and SEEd Woody _Specslses Planting Location o Debris Streambleld
Classification Mixture Plantings 10 Gravel
Placement
Wetland S-62 Stream banks and
(Trib. to Mitchell Creek) 1469.79 R 32 ves riparian buffers N/A N/A
6
Wetland S-68 1468.68 R N/A N/A N/A N/A N/A
(Jim Creek)
Wetland S-69 °
(Trib. to Nooksack) 1468.44 R N/A N/A N/A N/A N/A
Wetland S-70 °
(N. Fork Nooksack 1468.20 R N/A N/A N/A N/A N/A
River)
Wetland -S-73 Stream banks and
(Trib. to S. Fork 1467.41 R 4 Yes T Yes Yes
. riparian buffers
Nooksack River)
PFO .
Wetland S-76 PSS Yes-in forested
(Trib. to S. Fork 1466.81 PEM 3a temporary right-of- Wetland None None
Nooksack River) R way areas
Stream banks and
Wetland S-82 * riparian buffers &
(Trib. to Black Slough & 1465.38 PEM 3a Yes Temporary extra work Yes Yes
Ditch) spaces and right-of-
way
T
Wetland S-84 1464.59 R 3a Yes Stream banks and Yes Yes
(Tinling Creek) riparian buffers
Wetland S-89A,B 1463.01
(Ditches) 1463.00 PEM 3a None Wetland None Yes
R
Wetland S-91
(Trib. to S. Fork 1461.9 PEM 4 Yes Stream banks and Yes Yes
) PFO riparian buffers
Nooksack River)
PSS
Mt. Vernon Loop (Snohomish Count
Wetland MV-7 Stream banks and
(Pilchuck Creek) 1428.62 R 32 ves riparian buffers ves ves
Wetland MV-11 1425.62 R 4 Yes Stream banks and Yes Yes
(Armstrong Creek) riparian buffers
Wetland MV-14 °
(N. Fork Stillaguamish 1424.26 R N/A N/A N/A N/A N/A
River)
Wetland MV-15 °
(S. Fork Stillaguamish 1423.84 R N/A N/A N/A N/A N/A
River)
4 PEM
Wetland MV-16 1423.46 POW 3a Yes Stream banks Yes Yes
(Eagle Creek) R

Page 2




Large Woody

1 . 2 Cowardin Wetland Seed Woody Species . L9 . Streambed
Wetland Number Milepost Classification 2 Mixture ’ Plantings ° Planting Location Debris 0 Gravel 1
Placement
Wetland Mv-27 Stream banks and
(Trib. to S. Fork 1421.33 R 4 Yes inarian buff Yes Yes
Stillaguamish) fiparian butiers
Wetland and buffers
PSS and in forested
Wegglr; %r']vt/alfg)A B 1419.33 PEM 4 Yes temporary workspaces Yes None
PFO and right -of-way
areas
Wetland MV-49.1 R Stream banks and
(Trib. to Star Creek) 1415.31 PEM 3 Yes riparian buffers ves Yes
PEM
Wetland MV-55
(Trib. to Little Pilchuck | 1412.12 oo 4 Yes Stream banks and Yes Yes
Creek) riparian buffers
PAB
Wetland MV-62 Stream banks and
(Little Pilchuck Creek) 1411.06 R 3 ves riparian buffers ves Yes
Wetland MV-63 Stream banks and
(Little Pilchuck Creek) 1410.52 R 4 ves riparian buffers ves Yes
Wetland MV-66 Streambanks and
(Catherine Creek) 1409.59 R 3 Yes riparian buffers ves ves
Snohomish Loop (Snohomish County)
Wetland SN-2 PFO Stream banks and
(Trib. to Paradise 1393.77 PEM 4 Yes riparian buffers Yes Yes
Lake/Bear Creek) R
R
Wetland SN-4
(Trib. to Paradise 1393.32 IF;ECS) 3a Yes Stream baé)nkf? and Yes Yes
Lake/Bear Creek) fiparian butiers
PEM
PFO
Wetland SN-6 * R Stream banks and
(Trib. to Paradise 1393.11 PSS 3a Yes L Yes Yes
Lake/Bear Creek) PEM riparian buffers
POW
Snohomish Loop (King County)
PEM
Wetland SN-6 * PSS Stream banks and
(Trib. to Paradise 1393.07 PFO 3a Yes riparian buffers Yes Yes
Lake/Bear Creek) R
POW
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Large Woody

1 : 2 Cowardin Wetland Seed Woody Species . L9 . Streambed
Wetland Number Milepost Classification 2 Mixture ’ Plantings ° Planting Location Debris 0 Gravel 1
Placement
PEM
Wetland SN-7
(Trib. to Paradise 1392.95 PSS 4 Yes Stream banks and Yes Yes
PFO riparian buffers
Lake/Bear Creek) R
Wetland SN-21
(Trib. to Paradise 1391.24 Pgs 4 Yes Sf'riegi?agall)nukf?eﬁgd Yes Yes
Lake/Bear Creek) P
Wetland SN-22 Stream banks and
(Struve Creek) 1390.15 R 4 Yes riparian buffers Yes Yes
R
Wetland SN-24 Stream banks and N/A None
(Colin Creek) 1389.40 ggg 4 Yes riparian buffers (Span) (Span)
Snohomish Loop (City of Redmond)
R
Wetland SN-28 A&B PEM Stream banks and
(Trib. to Seidel Creek) 1388.64 PSS 4 Yes riparian buffers Yes es
PFO
R
Wetland SN-29 Stream banks and
(Trib. to Seidel Creek) 1388.51 EES 4 Yes riparian buffers Yes es
Snohomish Loop (King County)
PSS
Wetland SN-42 PFO Wetland Banks and
(Evans Creek) 1383.66 PEM 4 Yes buffers Yes N/A
POW
PSS
Wetland SN-43 PEM Stream banks and
(Trib. to Evans Creek) 1383.41 R 4 Yes riparian buffers Yes ves
PFO
Snohomish County (City of Sammamish)
Wetland SN-43 PSS Stream banks and
(Trib. to Evans Creek) 1383.41 PEM 4 ves riparian buffers ves Yes
Ft Lewis Loop ( Ft. Lewis Military Reservation
See ECRP for seed
Wetland FL-12 1332.35 R mixture Yes Str_eam banks and Yes Yes
(Muck Creek) PEM (Section 7.9) riparian buffers
R See ECRP for seed
\é\ée;mdcf;g 1332.11 PEM mixture Yes Strriggﬂ’aﬁab”ukf?efgd Yes Yes
PFO (Section 7.9)
Ft Lewis Loop (Pierce County)
Wetland FL-17 R
(Lacamas Creek)) 1328.71 PEM 3A Yes Stream banks Yes Yes
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Large Woody

1 . 2 Cowardin Wetland Seed Woody Species . .9 : Streambed
Wetland Number Milepost Classification > Mixture Plantings 8 Planting Location Debris 0 Gravel 1
Placement
PFO
Wetland FL-23 1327.92 PEM 3a Yes Streambanks and Yes Yes
(Murray Creek) PSS riparian buffers
R
Stream banks and
i riparian areas affected
Wetland FL-35A 1324.28 R 4 Yes by FL-TEWS -58 &59 Yes Yes
(Nisqually River) .
and temporary right-of-
way
Ft. Lewis Loop (Thurston County)
Wetland FL'.?’ 5B 1324.28 R 4 Yes Stream banks Yes Yes
(Nisqually River)
RETIREMENT OF 26-INCH FACILITIES

Portland Lateral

Take-Off (Clark 1232.53 R 3a None N/A None N/A

County)
Wetland RF-1

" Wetland numbers correspond to the wetland numbers shown on the Environmental Alignment Sheets.

2 Approximate milepost is at the center of the wetland perpendicular to the pipeline.

® Wetland types according to Cowardin et al. (1979).
Palustrine Forested (PFO)
Palustrine Scrub-Shrub (PSS)
Palustrine Emergent (PEM)
Palustrine Open Water (POW)

Palustrine Aquatic
Riverine (R)
Lacustrine (L)

Bed (PAB)

* Farmed Wetlands-COE Jurisdictional.

® Impacts to these wetlands are avoided, but they have been included if they are within 100 feet of the project work area as required by county ordinances.

® Impacts to this wetland/stream are avoided by HDD.
" See Table 2 for seed mixture specifications. The EI may substitute either of the wetland seed mixtures at individual wetland sites based on site specific conditions and the intent of these
mixtures (i.e., Seed Mixture 3a is intended for disturbed emergent wetlands dominated by invasive species and Seed Mixture 4 is intended for wetlands dominated by native species). The
landowner may specify alternate seed mixtures.
8 See Table 1 for the suggested woody species plantings based on site moisture regime. Species to be planted will be determined at the time of planting based on site specific conditions and
available planting locations.
° Planting locations of woody species will be coordinated with landowners based on existing land use conditions (i.e., agricultural areas).
9 placement of in-stream LWD will occur during the crossing when the flume or dam and pump is in place. The configuration and number of LWD will be dependent on available placement
opportunities and determined by the EI. LWD will consist of conifers (preferably cedar) with root wads attached, and the size will be appropriate for the stream.
The top 12-inches of the trench will be backfilled with clean spawning gravel with gradations specified by WDFW. Gravel may be utilized during trench backfilling at other stream crossings, as

determined by the EI to minimize turbidity or to enhance habitat based on site-specific conditions.
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Attachment 3

Determination of Downstream Changes in Water Quality Due to

In-Stream Trenching in the North Fork Nooksack River, Pilchuck

Creek, North Fork Stillaguamish River, South Fork Stillaguamish
River, and Nisqually River



Redmond, WA USA 98052-3333

Telephone (425) 883-0777 OClateS

Fax (425) 882-5498
www.golder.com

April 18,2005 Our Ref.: 043-1116-007-000

Golder Associates Inc. i
18300 NE Union Hill Road, Suite 200 ? GOldel.'

Williams — Northwest Pipelines
295 Chipeta Way
Salt Lake City, Utah 84108

Attention: Ms. Lauri Duncombe

Williams — Northwest Pipelines
2800 Post Oak Boulevard
Houston, Texas 77056

Attention: Ms. Suzanne Hickham

RE: CAPACITY REPLACEMENT PROJECT
DETERMINATION OF DOWNSTREAM CHANGES IN WATER QUALITY DUE
TO IN-STREAM TRENCHING IN THE NORTH FORK NOOKSACK RIVER,
PILCHUCK CREEK, NORTH FORK STILLAGUAMISH RIVER, SOUTH FORK
STILLAGUAMISH RIVER, AND NISQUALLY RIVER

Dear Lauri and Suzanne:

The following summarizes the results of our assessment of changes in downstream water quality due
to open-cut excavations across the North Fork Nooksack River, Pilchuck Creek, North Fork
Stillaguamish River, South Fork Stillaguamish River, and Nisqually River, as outlmed in our scope of
work (email transmission dated 4/1/05).

The following data were used in the assessment; no site specific flow or channel sediment samples
were collected:

o Hydrology - Historical USGS stream flow data were used to determine typical low-flow values
during the month of July at each pipeline crossing location. USGS gauging stations are located
very near the pipeline crossings at Pilchuck Creek and the Nisqually River. USGS gauging stations
at the North Fork Nooksack, North Fork Stillaquamish, and South Fork Stillaquamish sites are
located at other locations in the basins. Flow values at these sites were approximated by scaling
contributing basin areas from the USGS gauging locations to the crossing sites.

o Site Characteristics — Crossing widths were determined from drawings provided by Williams —
Northwest Pipeline (NWP). Geologic investigations completed by Golder for the proposed
horizontal directional drill crossings were used to approximate channel bed material types and
sediment grain-size distributions. Water quality data were obtained from available Washington
State Department of Ecology (WSDOE) monitoring stations to develop background values for
Total Suspended Sediment (TSS). The data are shown in Figures 1 through 6. TSS is reported in
units of mg/L. WSDOE monitoring stations were located throughout each basin but were typically
not located near the pipeline crossings. g

OFFICES ACROSS AFRICA, ASIA, AUSTRALIA, EUROPE, NORTH AMERICA AND SOUTH AMERICA



Williams — Northwest Pipeline April 18, 2005
Ms. Lauri Duncombe/Ms. Suzanne Hickham -2- 043-1116-007.000

o Construction Activities —~ Crossing procedures were based on the “Waterbody Crossing
Methodology Plan, Capacity Replacement Project, November, 2004, provide by NWP. We
assumed a generally trapezoidal trench section for the open-cut excavation across the channel with
a depth of approximately 10 to 13 feet below the bottom of the channel. We also assumed the
work would be completed using an excavator with a bucket with an approximate two cubic yard

capacity.

We completed a hydraulic analysis that evaluated changes in TSS concentrations downstream of an
open-cut excavation. The analysis determined the maximum TSS as a result of the in-channel work
and the distance downstream of the in-channel excavation where TSS concentrations return to
background values. The results are presented for each crossing in the attached table. As shown in
Table 1 and Figures 1 through 6, the maximum predicted TSS’s for the in-channel work at the 5
stream crossing, all fall within the measured range of TSS based on the limited available water quality
data for the streams. The measured TSS’s appeared to be related to stream flows with the higher
TSS’s corresponding to high flows. These results are based on available data as outlined above.

We appreciate our continued involvement with the Capacity Replacement Project. If you have any
questions or need additional information please call.

Sincerely,
GOLDER ASSOCIATES INC.

&MM

Andreas Q Kammereck, P

Principal, Pipeline Serv1ces

AQK/CCK/ngs

041805cckl.doc Golder Associates
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4-247, 4-248, 4-249, 4-250, 4-251, 4-252, 4-253, 4-255, 4-256

Best Available Control Technology (BACT), ES-20, 4-264, 4-265

best management practices (BMPs), ES-6, ES-8, 1-28, 4-12, 4-14, 4-26, 4-51, 4-141, 6-209, 6-228

Biological Opinion, ES-10, ES-16, 1-13, 2-47, 4-85, 4-149, 4-296, 4-297, 5-4, 6-14, 6-18, 6-144, 6-150,
6-156, 6-161, 6-201, 6-215, 6-229, 6-289

bore method, 2-26, 2-36, 2-37, 3-14, 4-51, 4-56, 4-58, 4-59, 4-60, 4-64, 4-65, 4-67, 4-69, 4-71, 4-74, 4-
75, 4-79, 4-80, 4-215, 4-224, 4-226, 4-228, 6-147, 6-207, 6-222

bull trout, ES-15, ES-16, 4-55, 4-62, 4-72, 4-77, 4-134, 4-135, 4-137, 4-146, 4-149, 4-159, 4-160, 4-161,
4-163, 4-164, 4-173, 6-137

Bureau of Land Management (BLM), 1-13, 4-165, 4-166, 4-186

carbon dioxide (CO,), ES-22, 3-2, 3-3, 4-264, 5-3, 6-253

carbon monoxide (CO), ES-20, 1-11, 4-258, 4-259, 4-260, 4-262, 4-264, 4-265

Catherine Creek, 4-34, 4-47, 4-56, 4-59, 4-154, 4-160, 4-161, 4-162
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cathodic protection, ES-22, 2-5, 2-49, 3-2, 3-11, 3-15, 4-280, 4-284, 4-288, 4-290, 5-2, 6-91, 6-271, 6-
272, 6-295, 6-374

Centralia Canal, ES-8, 2-21, 2-22, 2-36, 4-39, 4-57, 4-60, 4-89, 4-145, 4-214, 6-136, 6-163, 6-182, 6-183,
6-202, 6-203, 6-215, 6-222

Certificate of Public Convenience and Necessity (Certificate), ES-1, ES-21, 1-1, 1-3, 1-4, 1-12, 2-47, 3-1,
4-1, 4-277, 5-2, 5-8, 6-293, 6-378

Chehalis Compressor Station, ES-2, ES-7, ES-11, ES-13, ES-18, ES-21, 1-1, 1-2, 1-23, 2-3, 2-5, 2-10, 2-
15, 2-42, 2-44, 3-11, 4-16, 4-21, 4-22, 4-29, 4-33, 4-94, 4-102, 4-107, 4-109, 4-120, 4-126, 4-130,
4-150, 4-181, 4-183, 4-210, 4-215, 4-218, 4-221, 4-227, 4-229, 4-235, 4-239, 4-258, 4-259, 4-
260, 4-261, 4-262, 4-263, 4-265, 4-266, 4-267, 4-270, 4-272, 4-273, 4-275, 4-276, 6-397

Chehalis Confederated Tribes, 4-241, 4-253

Chinook Indian Tribe, 4-241

chinook salmon, ES-15, ES-16, 2-37, 4-42, 4-55, 4-62, 4-72, 4-77, 4-99, 4-135, 4-139, 4-143, 4-146, 4-
147, 4-149, 4-161, 4-162, 4-163, 4-164, 4-173, 4-204, 4-248, 4-255

City of Arlington, 4-39, 4-68, 4-70, 4-83, 4-104, 6-18, 6-20, 6-244

Clean Air Act (CAA), 1-8, 1-25, 1-26, 4-259, 4-261, 4-262, 4-264

Clean Water Act (CWA), ES-1, 1-3, 1-4, 1-13, 1-14, 1-16, 1-25, 1-26, 1-27, 4-44, 4-45, 4-90, 6-170, 6-
171

Coastal Zone Management Act of 1972 (CZMA), 1-4, 1-11, 1-16, 1-17, 1-18, 1-19, 1-21, 1-22, 4-200

Code of Federal Regulations (CFR), ES-1, ES-19, ES-20, ES-21, ES-22, 1-4, 1-12, 1-15, 2-16, 2-21, 2-49,
3-2, 4-96, 4-139, 4-223, 4-237, 4-257, 4-259, 4-261, 4-262, 4-263, 4-264, 4-265, 4-277, 4-278, 4-
280, 4-286, 4-300, 5-2, 6-13, 6-14, 6-225, 6-386

Colin Creek, 2-36, 4-57, 4-60, 4-197, 4-198, 4-199, 4-214, 5-11, 6-206, 6-222

compensatory mitigation, ES-13, 4-102, 4-103, 4-104, 4-107, 4-122, 4-130, 4-158, 4-168, 4-246, 4-296,
5-10, 6-138, 6-144

comprehensive plan, ES-24, 1-27, 4-90, 5-1

compressor station, ES-2, ES-7, ES-17, ES-18, ES-19, ES-20, 1-1, 1-2, 1-10, 1-16, 1-26, 2-1, 2-3, 2-15, 2-
42, 2-43, 2-44, 2-50, 3-6, 3-7, 3-8, 3-9, 4-16, 4-34, 4-37, 4-94, 4-109, 4-126, 4-131, 4-150, 4-173,
4-180, 4-186, 4-199, 4-207, 4-213, 4-217, 4-218, 4-222, 4-226, 4-235, 4-237, 4-239, 4-258, 4-
262, 4-263, 4-264, 4-266, 4-269, 4-270, 4-271, 4-272, 4-273, 4-274, 4-276, 4-285, 4-299, 4-300,
5-5, 5-11, 6-78, 6-123, 6-368, 6-397

conservation easement, 4-104, 4-107, 4-158, 4-204, 4-255, 6-32, 6-34, 6-35, 6-36, 6-146, 6-173, 6-277, 6-
280, 6-308

contamination, ES-6, ES-7, ES-8, ES-17, ES-18, 1-8, 2-47, 4-5, 4-23, 4-28, 4-29, 4-30, 4-33, 4-34, 4-35,
4-36, 4-38, 4-41, 4-48, 4-50, 4-87, 4-206, 4-207, 4-295, 5-8, 6-161, 6-193, 6-194, 6-201, 6-214,
6-271, 6-368, 6-391, 6-393, 6-395

Corrective Action Order (CAO), ES-2, ES-21, 1-1, 1-2, 2-50, 3-1, 3-3, 3-5, 3-11, 4-235, 4-281, 4-286, 4-
289, 5-2, 6-81, 6-155

Council on Environmental Quality (CEQ), ES-1, 1-4, 1-7, 4-96

Cowlitz Indian Tribe, 4-241, 4-253

critical areas ordinance, ES-5, ES-6, ES-7, ES-8, ES-11, ES-24, 1-17, 1-18, 1-19, 1-20, 1-21, 1-23, 1-24,
1-27, 4-6, 4-7, 4-12, 4-26, 4-32, 4-33, 4-34, 4-48, 4-50, 4-90, 4-141, 5-1, 6-151

cumulative impacts, 1-3, 1-10, 4-172, 4-292, 4-295, 4-296, 4-297, 4-298, 4-299, 4-300, 6-151, 6-172, 6-
222

dam and pump method, ES-9, 2-26, 2-28, 2-32, 4-51, 4-58, 4-59, 4-64, 4-71, 4-74, 4-79, 4-140, 4-141, 4-
163

Deer Park Subdivision, ES-4, ES-17, ES-23, ES-24, 1-9, 2-40, 2-41, 3-7, 3-8, 3-9, 3-15, 3-16, 4-101, 4-
188, 4-190, 4-191, 4-214, 4-215, 5-1, 5-3, 6-379, 6-380, 6-382, 6-383

earthquake, ES-5, 1-8, 4-6, 4-10, 4-11, 4-12, 4-14, 4-15, 4-16, 4-289, 6-210

easement, ES-12, ES-13, ES-16, ES-17, ES-24, 1-8, 1-13, 2-11, 2-15, 2-22, 2-24, 2-40, 3-4, 3-8, 3-9, 3-
10, 3-12, 3-15, 4-14, 4-66, 4-68, 4-70, 4-76, 4-81, 4-91, 4-95, 4-96, 4-102, 4-104, 4-114, 4-116,
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4-121, 4-131, 4-132, 4-157, 4-158, 4-175, 4-176, 4-180, 4-185, 4-186, 4-188, 4-190, 4-191, 4-
192, 4-193, 4-197, 4-203, 4-204, 4-205, 4-214, 4-215, 4-227, 4-228, 4-229, 4-230, 5-1, 5-4, 6-15,
6-16, 6-38, 6-40, 6-46, 6-47, 6-53, 6-57, 6-85, 6-96, 6-99, 6-104, 6-110, 6-113, 6-117, 6-119, 6-
147, 6-231, 6-236, 6-248, 6-279, 6-280, 6-289, 6-295, 6-305, 6-307, 6-311, 6-316, 6-317, 6-363,
6-380, 6-401

emergency response, 2-18, 4-37, 4-206, 4-222, 4-277, 4-283, 4-285, 4-286, 6-386

eminent domain, 1-2, 4-185, 4-229, 5-6, 6-15, 6-35, 6-85, 6-289

emissions, ES-20, ES-22, 3-2, 3-3, 3-7, 3-11, 4-258, 4-261, 4-262, 4-263, 4-264, 4-265, 5-3

Endangered Species Act of 1973 (ESA), 1-4, 1-12, 1-13, 1-14, 1-15, 4-50, 4-59, 4-135, 4-139, 4-141, 4-
149, 4-154, 4-162, 4-172, 4-173

Energy Facility Site Evaluation Council (EFSEC), 1-25, 1-27

Environmental Designation for Noise Abatement (EDNA), 4-269, 4-270

environmental impact statement (EIS), ES-1, ES-3, ES-4, ES-6, ES-10, ES-11, ES-19, ES-20, ES-24, 1-1,
1-3, 1-4, 1-5, 1-6, 1-7, 1-8, 1-9, 1-12, 1-13, 1-16, 1-27, 2-32, 2-36, 2-39, 2-40, 2-46, 3-11, 3-16,
4-1, 4-3, 4-6, 4-8, 4-13, 4-25, 4-28, 4-37, 4-39, 4-40, 4-41, 4-42, 4-53, 4-54, 4-55, 4-58, 4-59, 4-
71, 4-83, 4-84, 4-85, 4-86, 4-88, 4-90, 4-100, 4-102, 4-103, 4-116, 4-117, 4-139, 4-149, 4-150, 4-
153, 4-162, 4-180, 4-186, 4-190, 4-191, 4-200, 4-204, 4-225, 4-228, 4-236, 4-242, 4-243, 4-244,
4-245, 4-253, 4-295, 5-1, 5-5, 5-6, 5-8, 5-11, 6-14, 6-15, 6-40, 6-46, 6-53, 6-57, 6-81, 6-84, 6-85,
6-110, 6-117, 6-123, 6-136, 6-137, 6-138, 6-144, 6-147, 6-149, 6-151, 6-160, 6-162, 6-164, 6-
166, 6-174, 6-177, 6-178, 6-179, 6-184, 6-186, 6-188, 6-189, 6-190, 6-196, 6-198, 6-200, 6-202,
6-203, 6-205, 6-207, 6-209, 6-212, 6-213, 6-218, 6-219, 6-220, 6-223, 6-225, 6-226, 6-230, 6-
232, 6-237, 6-238, 6-248, 6-279, 6-280, 6-289, 6-293, 6-316, 6-317, 6-378, 6-380, 6-386, 6-388,
6-392, 6-399

Environmental Inspector (El), ES-6, 2-30, 2-32, 2-44, 2-45, 2-46, 2-47, 4-25, 4-26, 4-27, 4-98, 4-133, 5-6,
5-7, 5-8, 6-145, 6-162, 6-179, 6-185, 6-196, 6-205, 6-207, 6-212, 6-242, 6-299, 6-305, 6-392, 6-
399

Erosion Control and Revegetation Plan (ECR Plan), ES-4, ES-6, ES-8, ES-14, ES-15, ES-24, 1-15, 1-16,
1-17, 1-18, 1-19, 1-20, 1-21, 1-22, 1-23, 1-24, 1-28, 2-17, 2-21, 2-22, 2-23, 2-27, 2-44, 2-46, 2-
47, 4-23, 4-24, 4-25, 4-26, 4-27, 4-28, 4-30, 4-41, 4-51, 4-53, 4-89, 4-100, 4-103, 4-114, 4-115,
4-116, 4-117, 4-122, 4-124, 4-130, 4-133, 4-140, 4-141, 4-143, 4-145, 4-164, 4-167, 4-170, 4-
179, 4-195, 4-292, 4-295, 4-297, 5-1, 5-8, 5-9, 6-135, 6-136, 6-138, 6-139, 6-162, 6-179, 6-185,
6-196, 6-207, 6-212, 6-226, 6-228, 6-236, 6-237, 6-238, 6-301, 6-305, 6-392, 6-399, 6-400

erosion, ES-5, ES-6, ES-8, ES-11, ES-12, ES-14, ES-15, 1-8, 1-27, 1-28, 2-17, 2-18, 2-20, 2-21, 2-22, 2-
25, 2-27, 2-28, 2-30, 2-32, 2-45, 2-46, 2-47, 2-49, 3-12, 4-6, 4-10, 4-12, 4-13, 4-14, 4-15, 4-16, 4-
18, 4-19, 4-23, 4-24, 4-25, 4-26, 4-27, 4-30, 4-33, 4-35, 4-37, 4-48, 4-50, 4-51, 4-52, 4-53, 4-85,
4-86, 4-88, 4-95, 4-97, 4-98, 4-103, 4-111, 4-115, 4-117, 4-125, 4-140, 4-143, 4-144, 4-145, 4-
189, 4-190, 4-214, 4-283, 4-292, 4-295, 4-297, 5-4, 5-8, 6-136, 6-138, 6-139, 6-157, 6-178, 6-
181, 6-184, 6-186, 6-196, 6-202, 6-210, 6-212, 6-227, 6-228, 6-232, 6-234, 6-236, 6-238, 6-301

Essential Fish Habitat (EFH), ES-9, ES-16, 1-14, 4-48, 4-50, 4-55, 4-62, 4-72, 4-77, 4-138, 4-139, 4-140,
4-146, 4-149, 4-150, 4-162, 4-297

Evans Creek, ES-9, ES-12, 1-8, 2-25, 2-37, 2-39, 2-40, 3-16, 4-34, 4-45, 4-46, 4-55, 4-57, 4-84, 4-87, 4-
88, 4-99, 4-100, 4-101, 4-104, 4-105, 4-132, 4-141, 4-146, 4-147, 4-148, 6-161, 6-167, 6-178, 6-
182, 6-214, 6-393

Everson Landslide, 4-7, 4-8, 4-13, 6-222, 6-225, 6-295

Evolutionarily Significant Unit (ESU), ES-15, 4-42, 4-149, 4-161, 4-162, 4-163

Federal Emergency Management Agency (FEMA), 4-48, 4-49

Federal Energy Regulatory Commission (FERC or Commission), ES-1, ES-2, ES-3, ES-4, ES-6, ES-7,
ES-8, ES-9, ES-10, ES-12, ES-13, ES-14, ES-15, ES-16, ES-17, ES-18, ES-19, ES-20, ES-21,
ES-22, ES-23, ES-24, 1-1, 1-2, 1-3, 1-4, 1-5, 1-6, 1-7, 1-11, 1-12, 1-13, 1-14, 1-15, 1-16, 1-17, 1-
18, 1-19, 1-20, 1-21, 1-22, 1-23, 1-24, 1-25, 1-27, 2-15, 2-17, 2-20, 2-21, 2-22, 2-24, 2-26, 2-27,
2-37, 2-40, 2-44, 2-46, 2-47, 2-48, 2-49, 2-50, 3-1, 3-2, 3-4, 3-11, 3-13, 4-1, 4-3, 4-6, 4-13, 4-15,
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4-23, 4-24, 4-25, 4-26, 4-28, 4-30, 4-34, 4-35, 4-36, 4-37, 4-38, 4-41, 4-51, 4-52, 4-53, 4-54, 4-
55, 4-57, 4-59, 4-60, 4-83, 4-84, 4-85, 4-86, 4-87, 4-88, 4-90, 4-94, 4-95, 4-96, 4-97, 4-98, 4-99,
4-100, 4-101, 4-102, 4-103, 4-108, 4-115, 4-116, 4-117, 4-122, 4-125, 4-130, 4-133, 4-140, 4-
141, 4-143, 4-144, 4-145, 4-146, 4-148, 4-149, 4-150, 4-158, 4-163, 4-164, 4-167, 4-170, 4-172,
4-173, 4-174, 4-179, 4-185, 4-188, 4-191, 4-194, 4-195, 4-196, 4-197, 4-198, 4-199, 4-212, 4-
216, 4-217, 4-229, 4-231, 4-236, 4-237, 4-240, 4-241, 4-242, 4-243, 4-244, 4-245, 4-246, 4-247,
4-248, 4-249, 4-250, 4-251, 4-252, 4-253, 4-254, 4-256, 4-257, 4-275, 4-276, 4-277, 4-290, 4-
291, 4-292, 4-293, 4-295, 4-296, 4-297, 5-1, 5-2, 5-3, 5-4, 5-5, 5-7, 5-10, 5-11, 6-14, 6-15, 6-18,
6-19, 6-39, 6-44, 6-54, 6-55, 6-57, 6-85, 6-99, 6-117, 6-123, 6-125, 6-126, 6-135, 6-136, 6-138,
6-139, 6-140, 6-144, 6-145, 6-147, 6-149, 6-150, 6-151, 6-156, 6-160, 6-161, 6-162, 6-163, 6-
164, 6-172, 6-174, 6-177, 6-178, 6-179, 6-180, 6-182, 6-184, 6-185, 6-186, 6-188, 6-189, 6-190,
6-191, 6-192, 6-194, 6-196, 6-197, 6-198, 6-199, 6-200, 6-201, 6-202, 6-203, 6-204, 6-205, 6-
207, 6-208, 6-209, 6-211, 6-212, 6-215, 6-217, 6-218, 6-219, 6-220, 6-223, 6-225, 6-226, 6-227,
6-228, 6-229, 6-230, 6-231, 6-232, 6-234, 6-236, 6-237, 6-238, 6-241, 6-242, 6-244, 6-247, 6-
266, 6-279, 6-284, 6-289, 6-290, 6-293, 6-295, 6-299, 6-301, 6-302, 6-305, 6-306, 6-307, 6-310,
6-311, 6-353, 6-356, 6-368, 6-376, 6-378, 6-380, 6-382, 6-383, 6-386, 6-388, 6-392, 6-393, 6-
399, 6-400, 6-401, 6-403, 6-404, 6-405, 6-406, 6-407, 6-408

flume method, ES-9, 2-26, 2-28, 2-30, 2-32, 4-51, 4-57, 4-58, 4-59, 4-60, 4-61, 4-64, 4-65, 4-67, 4-69, 4-
71, 4-74, 4-76, 4-77, 4-79, 4-88, 4-140, 4-141, 4-144, 4-161, 4-163, 4-164, 6-185, 6-205, 6-230,
6-232, 6-308, 6-394

Fort Lewis Military Reservation (Fort Lewis), ES-2, ES-3, ES-6, ES-13, ES-14, ES-17, ES-19, ES-20,
ES-25, 1-5, 1-10, 1-13, 1-14, 1-15, 1-16, 2-1, 2-3, 2-4, 2-5, 2-7, 2-11, 2-15, 2-16, 2-21, 2-36, 2-
40, 3-8, 3-9, 3-11, 3-14, 4-2, 4-3, 4-5, 4-7, 4-10, 4-11, 4-12, 4-15, 4-17, 4-18, 4-19, 4-20, 4-21, 4-
25, 4-26, 4-28, 4-29, 4-31, 4-32, 4-33, 4-34, 4-37, 4-39, 4-40, 4-42, 4-43, 4-45, 4-46, 4-47, 4-49,
4-53, 4-57, 4-60, 4-61, 4-77, 4-84, 4-89, 4-90, 4-91, 4-92, 4-98, 4-103, 4-104, 4-106, 4-107, 4-
109, 4-110, 4-111, 4-113, 4-114, 4-117, 4-119, 4-120, 4-121, 4-126, 4-129, 4-130, 4-132, 4-134,
4-139, 4-144, 4-145, 4-151, 4-152, 4-153, 4-154, 4-155, 4-156, 4-157, 4-158, 4-161, 4-163, 4-
165, 4-166, 4-167, 4-168, 4-169, 4-170, 4-171, 4-172, 4-175, 4-176, 4-177, 4-178, 4-179, 4-180,
4-181, 4-183, 4-184, 4-185, 4-186, 4-188, 4-200, 4-201, 4-205, 4-206, 4-218, 4-221, 4-223, 4-
224, 4-227, 4-228, 4-231, 4-232, 4-235, 4-237, 4-239, 4-240, 4-248, 4-254, 4-256, 4-257, 4-278,
4-279, 5-2, 5-9, 5-10, 5-11, 6-18, 6-99, 6-107, 6-113, 6-135, 6-136, 6-137, 6-138, 6-139, 6-140,
6-207, 6-211, 6-214, 6-394

geographic information system (GIS), 4-42, 4-113, 4-123, 4-165, 4-249, 4-284, 6-192

geologic hazards, ES-5, 1-8, 4-3, 4-4, 4-6, 4-7, 4-11, 4-12, 4-13, 4-16, 4-26, 4-33, 4-284, 4-287, 6-123, 6-
224

Golder Associates Inc. (Golder), 4-2, 4-3, 4-6, 4-11, 4-13, 4-55, 4-60, 4-63, 4-73, 4-78, 4-79, 4-85, 6-123,
6-186, 6-209, 6-220, 6-225, 6-230, 6-232, 6-388

gravel pit, ES-5, 4-4, 4-5, 4-6, 4-200, 4-294, 6-224

Groundwater Management Area (GMA), 3-11, 3-12, 4-31, 4-32

Hazardous Air Pollutants (HAPS), 4-262, 4-263, 4-264

hazardous waste site, ES-17, 1-8, 4-29, 4-206

high consequence areas (HCAS), 1-2, 3-5, 4-280, 4-281, 6-13

horizontal directional drill (HDD), ES-4, ES-9, ES-10, ES-12, ES-23, ES-24, 1-8, 2-18, 2-26, 2-27, 2-28,
2-30, 2-32, 2-34, 2-36, 2-40, 2-43, 3-15, 3-16, 4-3, 4-10, 4-15, 4-39, 4-46, 4-50, 4-51, 4-55, 4-56,
4-57, 4-58, 4-59, 4-61, 4-62, 4-63, 4-64, 4-65, 4-66, 4-71, 4-72, 4-74, 4-75, 4-76, 4-78, 4-79, 4-
80, 4-81, 4-83, 4-84, 4-86, 4-87, 4-88, 4-100, 4-101, 4-114, 4-122, 4-124, 4-130, 4-140, 4-141, 4-
142, 4-143, 4-146, 4-161, 4-163, 4-164, 4-170, 4-176, 4-186, 4-198, 4-201, 4-238, 4-246, 4-255,
4-256, 4-295, 5-1, 5-3, 5-4, 6-18, 6-19, 6-149, 6-150, 6-156, 6-157, 6-185, 6-205, 6-206, 6-230,
6-231, 6-232, 6-235, 6-244

Horizontal Directional Drill Contingency Plan (HDD Plan), ES-4, ES-10, ES-24, 2-18, 2-34, 4-62, 4-142,
5-1, 6-19, 6-235, 6-244
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horsepower (hp), ES-2, 1-1, 1-2, 1-11, 2-3, 3-7, 3-11, 3-13, 4-258, 4-262, 4-265, 4-266, 4-270, 4-272, 4-
274

Hydraulic Project Approval, ES-8, 1-15, 2-21, 2-27, 4-53, 4-59, 4-61, 4-89, 4-141, 4-144, 4-145, 4-146,
6-136, 6-182, 6-198, 6-203, 6-204, 6-205, 6-207, 6-214, 6-394

hydrologic unit code (HUC), 4-41, 4-42, 4-134, 4-139, 4-146

Interstate Natural Gas Association of America (INGAA), 4-230

Jim Creek, 2-30, 2-32, 4-56, 4-58, 4-61, 4-62, 4-84, 4-86, 4-102, 4-238, 4-246, 4-255, 4-295, 6-149, 6-
150, 6-155, 6-156, 6-157, 6-184, 6-185, 6-205, 6-206

Kikiallus Indian Nation, 4-242

Lake of the Woods Subdivision, ES-4, ES-17, ES-23, ES-24, 2-41, 3-8, 3-9, 3-16, 4-60, 4-197, 4-198, 4-
199, 5-1, 5-3, 5-10, 5-11

Landowner Complaint Resolution Procedure, 2-40, 2-48, 2-49, 4-187, 6-99, 6-113, 6-307, 6-381

landslide, ES-5, 1-8, 4-7, 4-8, 4-9, 4-11, 4-13, 4-35, 6-123, 6-210, 6-225, 6-388

large woody debris (LWD), ES-10, ES-15, 4-53, 4-58, 4-83, 4-84, 4-143, 4-144, 4-160, 4-162, 4-164, 4-
224, 4-254, 4-256, 6-18, 6-20, 6-137, 6-149, 6-155, 6-199, 6-215, 6-221, 6-231, 6-244

Little Pilchuck Creek, 4-34, 4-47, 4-56, 4-59, 4-154, 4-160, 4-161, 4-162, 4-293, 4-295, 4-297

Lummi Nation, ES-3, ES-20, 1-5, 1-7, 1-9, 4-62, 4-83, 4-84, 4-86, 4-103, 4-242, 4-243, 4-246, 4-252, 4-
253, 4-254, 4-255, 4-295, 6-149, 6-155, 6-156, 6-157, 6-206

Lynden, Everson, Nooksack, and Sumas (LENS), 4-32

Magnuson-Stevens Fishery Conservation and Management Act (MSA), 1-4, 1-14, 4-50, 4-138, 4-141

mainline valve (MLV), ES-2, ES-11, ES-13, ES-18, 1-1, 1-11, 2-3, 2-4, 2-10, 2-16, 2-43, 3-8, 3-9, 4-21,
4-22, 4-94, 4-102, 4-107, 4-109, 4-110, 4-120, 4-126, 4-131, 4-180, 4-181, 4-183, 4-184, 4-186,
4-191, 4-192, 4-196, 4-205, 4-216, 4-217, 4-228, 4-258, 4-276, 4-280, 4-283, 4-298, 5-11, 6-50,
6-267, 6-363, 6-368

mass wasting, ES-5, 4-6, 4-7, 4-12, 4-13, 4-16, 4-35, 4-279, 6-185, 6-210

maximum allowable operating pressure (MAOP), 1-1, 2-1, 3-6, 3-7, 4-279, 4-281

Memorandum of Agreement (MOA), ES-20, 4-257

Memorandum of Understanding on Natural Gas Transportation Facilities (Memorandum), ES-20, 4-257,
4-277

milepost (MP), ES-6, ES-11, ES-17, ES-23, 1-1, 1-25, 1-28, 2-1, 2-5, 2-10, 2-15, 2-16, 2-27, 2-41, 3-7, 3-
8, 3-11, 4-2, 4-5, 4-7, 4-8, 4-9, 4-11, 4-17, 4-18, 4-21, 4-22, 4-31, 4-32, 4-33, 4-34, 4-41, 4-42, 4-
43, 4-47, 4-49, 4-62, 4-72, 4-77, 4-88, 4-90, 4-94, 4-99, 4-102, 4-107, 4-109, 4-110, 4-119, 4-120,
4-122, 4-126, 4-131, 4-132, 4-138, 4-157, 4-183, 4-184, 4-185, 4-186, 4-191, 4-192, 4-196, 4-
197, 4-198, 4-199, 4-200, 4-202, 4-203, 4-204, 4-205, 4-206, 4-214, 4-215, 4-216, 4-223, 4-224,
4-228, 5-4, 5-10, 5-11, 6-32, 6-152, 6-204, 6-209, 6-212, 6-217, 6-220, 6-224, 6-266, 6-267, 6-
308, 6-353, 6-363, 6-368

Mineral Resource Land, 4-5, 6-224

Mitigation Plan for Waterbody Crossings, ES-4, ES-8, ES-10, ES-15, ES-23, ES-24, 4-51, 4-83, 4-84, 4-
85, 4-144, 4-164, 4-256, 4-295, 4-297, 5-1, 5-4, 5-9, 6-14, 6-18, 6-20, 6-34, 6-144, 6-149, 6-150,
6-155, 6-156, 6-161, 6-167, 6-201, 6-215, 6-229, 6-289, 6-399

Mount Vernon Compressor Station, 2-3, 2-10, 3-13, 4-181, 4-208, 4-213, 4-218, 4-221, 4-227, 4-229, 4-
258

Muck Creek, 1-8, 2-36, 4-19, 4-53, 4-57, 4-60, 4-61, 4-106, 4-119, 4-163, 4-167, 4-239, 4-254, 6-136, 6-
137, 6-138, 6-139, 6-207, 6-394

Muckleshoot Tribe, 4-244

National Ambient Air Quality Standards (NAAQS), 4-259, 4-260, 4-261, 4-264, 4-265

National Emission Standards for Hazardous Air Pollutants (NESHAPS), 4-261, 4-262, 4-263

National Environmental Policy Act (NEPA), ES-1, 1-1, 1-4, 1-5, 1-7, 1-8, 1-12, 1-13, 1-14, 1-16, 1-17, 3-
1, 4-96, 4-139, 4-186, 4-231, 4-236, 6-117, 6-148, 6-279

National Historic Preservation Act (NHPA), ES-19, ES-20, 1-4, 1-12, 1-15, 4-237, 4-253, 4-256, 4-257
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National Pollutant Discharge Elimination System (NPDES), ES-8, 1-16, 1-26, 2-22, 2-27, 4-40, 4-41, 4-
89, 6-151, 6-183, 6-198, 6-203, 6-212, 6-216, 6-228, 6-234

National Priority List (NPL), ES-17, 4-206

National Register of Historic Places (NRHP), ES-19, ES-20, 4-237, 4-238, 4-239, 4-240, 4-255, 4-256

Native American, ES-3, ES-4, ES-10, ES-13, ES-15, ES-19, ES-20, ES-23, ES-25, 1-6, 1-7, 1-8, 1-10, 1-
11, 1-24, 2-28, 4-45, 4-55, 4-64, 4-74, 4-79, 4-84, 4-85, 4-108, 4-138, 4-144, 4-164, 4-224, 4-231,
4-232, 4-233, 4-234, 4-235, 4-236, 4-237, 4-240, 4-241, 4-242, 4-245, 4-251, 4-253, 4-256, 4-
257, 5-2, 5-4, 5-9, 5-10, 5-11, 6-14, 6-18, 6-19, 6-20, 6-144, 6-150, 6-156, 6-161, 6-182, 6-200,
6-201, 6-215, 6-217, 6-222, 6-229, 6-289, 6-398, 6-399, 6-400

Natural Gas Act (NGA), ES-1, 1-1, 1-3, 1-4, 1-11, 2-50, 4-185, 5-6, 6-15, 6-85, 6-284, 6-293, 6-378

Natural Resources Conservation Service (NRCS), ES-6, ES-14, ES-15, 1-13, 4-18, 4-20, 4-21, 4-24, 4-25,
4-29, 4-104, 4-116, 4-124, 4-129

New Source Performance Standards (NSPS), 4-261, 4-263, 4-264

Nisqually River, ES-9, ES-10, ES-13, ES-23, 1-21, 1-22, 2-28, 2-36, 3-16, 4-2, 4-11, 4-15, 4-34, 4-45, 4-
46, 4-47, 4-55, 4-57, 4-58, 4-77, 4-78, 4-79, 4-80, 4-81, 4-82, 4-83, 4-84, 4-102, 4-104, 4-107, 4-
115, 4-132, 4-139, 4-141, 4-146, 4-153, 4-160, 4-161, 4-163, 4-164, 4-170, 4-201, 4-214, 4-239,
4-245, 4-254, 5-4, 6-14, 6-18, 6-137, 6-160, 6-172, 6-175, 6-181, 6-215, 6-219, 6-234, 6-289, 6-
394

Nisqually Tribe, ES-13, ES-20, 1-7, 4-83, 4-84, 4-86, 4-104, 4-107, 4-239, 4-244, 4-253, 4-254, 4-295, 6-
14, 6-18, 6-149, 6-289

nitrogen dioxide (NO,), 4-259, 4-260

nitrogen oxides (NOy), ES-20, 3-2, 4-258, 4-262, 4-264, 4-265

noise-sensitive area (NSA), ES-21, 4-266, 4-269, 4-272, 4-273, 4-275, 4-276, 5-11

Nonattainment New Source Review (NSR), 4-261

Nooksack Indian Tribe, 4-62, 4-83, 4-84, 4-86, 4-104, 4-185, 4-245, 4-246, 4-254, 4-255, 4-295, 6-149,
6-155, 6-156, 6-157, 6-206

North Fork Nooksack River, ES-9, ES-10, ES-23, 2-30, 2-32, 2-34, 3-16, 4-15, 4-34, 4-45, 4-46, 4-47, 4-
55, 4-56, 4-57, 4-58, 4-61, 4-62, 4-63, 4-64, 4-71, 4-83, 4-84, 4-86, 4-102, 4-115, 4-146, 4-160,
4-161, 4-162, 4-163, 4-176, 4-238, 4-255, 4-295, 5-4, 6-149, 6-150, 6-155, 6-156, 6-157, 6-185,
6-189, 6-205, 6-206, 6-214

North Fork Stillaguamish River, ES-9, ES-10, ES-23, 2-34, 3-16, 4-2, 4-11, 4-14, 4-15, 4-34, 4-39, 4-45,
4-46, 4-47, 4-55, 4-56, 4-59, 4-62, 4-63, 4-64, 4-71, 4-72, 4-74, 4-78, 4-83, 4-84, 4-102, 4-115, 4-
146, 4-154, 4-160, 4-161, 4-162, 4-163, 4-176, 4-203, 4-214, 4-238, 4-248, 4-249, 4-255, 4-256,
5-4, 6-18, 6-172, 6-230, 6-232, 6-244

northern spotted owl, ES-15, ES-16, 4-107, 4-149, 4-156, 4-157, 4-158, 4-168, 5-10, 6-138, 6-308

Northwest Indian Fisheries Commission (NWIFC), ES-15, ES-19, 4-134, 4-137, 4-138, 4-140, 4-160, 4-
161, 4-162, 4-163, 4-246, 4-253, 6-149

Northwest Pipeline Corporation (Northwest), ES-1, ES-2, ES-3, ES-4, ES-5, ES-6, ES-7, ES-8, ES-9, ES-
10, ES-11, ES-12, ES-13, ES-14, ES-15, ES-16, ES-17, ES-18, ES-19, ES-20, ES-21, ES-22, ES-
23, ES-24, ES-25, 1-1, 1-2, 1-3, 1-4, 1-5, 1-6, 1-7, 1-11, 1-12, 1-13, 1-14, 1-15, 1-16, 1-17, 1-18,
1-19, 1-20, 1-21, 1-22, 1-23, 1-24, 1-25, 1-26, 1-27, 1-28, 2-1, 2-3, 2-5, 2-10, 2-11, 2-15, 2-16, 2-
17, 2-18, 2-20, 2-21, 2-22, 2-23, 2-24, 2-25, 2-26, 2-27, 2-28, 2-30, 2-32, 2-34, 2-36, 2-37, 2-39,
2-40, 2-41, 2-42, 2-43, 2-44, 2-45, 2-46, 2-47, 2-48, 2-49, 2-50, 3-1, 3-2, 3-3, 3-4, 3-5, 3-6, 3-7,
3-8, 3-9, 3-10, 3-11, 3-14, 3-15, 3-16, 4-1, 4-3, 4-4, 4-5, 4-6, 4-7, 4-8, 4-9, 4-12, 4-13, 4-14, 4-15,
4-17, 4-20, 4-21, 4-22, 4-23, 4-24, 4-25, 4-26, 4-27, 4-28, 4-29, 4-30, 4-33, 4-34, 4-35, 4-36, 4-
37, 4-38, 4-39, 4-40, 4-41, 4-42, 4-43, 4-50, 4-51, 4-53, 4-54, 4-55, 4-57, 4-58, 4-59, 4-60, 4-61,
4-62, 4-63, 4-64, 4-65, 4-66, 4-71, 4-72, 4-73, 4-74, 4-75, 4-76, 4-77, 4-78, 4-79, 4-80, 4-81, 4-
82, 4-83, 4-84, 4-85, 4-86, 4-87, 4-88, 4-89, 4-90, 4-91, 4-94, 4-95, 4-96, 4-97, 4-98, 4-99, 4-100,
4-101, 4-102, 4-103, 4-104, 4-105, 4-106, 4-107, 4-108, 4-109, 4-111, 4-114, 4-115, 4-116, 4-
117, 4-120, 4-121, 4-122, 4-123, 4-124, 4-125, 4-129, 4-130, 4-131, 4-132, 4-133, 4-134, 4-138,
4-140, 4-141, 4-142, 4-143, 4-144, 4-145, 4-146, 4-147, 4-148, 4-149, 4-150, 4-154, 4-155, 4-

V-6



APPENDIX V (cont’d)

156, 4-157, 4-158, 4-159, 4-160, 4-161, 4-163, 4-164, 4-165, 4-166, 4-167, 4-168, 4-169, 4-170,
4-171, 4-173, 4-174, 4-175, 4-176, 4-179, 4-180, 4-182, 4-183, 4-184, 4-185, 4-186, 4-187, 4-
188, 4-189, 4-190, 4-191, 4-192, 4-193, 4-194, 4-195, 4-196, 4-197, 4-198, 4-199, 4-200, 4-201,
4-202, 4-203, 4-204, 4-205, 4-206, 4-207, 4-212, 4-213, 4-214, 4-215, 4-216, 4-218, 4-219, 4-
222, 4-223, 4-224, 4-225, 4-226, 4-227, 4-228, 4-229, 4-230, 4-231, 4-235, 4-236, 4-237, 4-238,
4-239, 4-240, 4-241, 4-242, 4-243, 4-244, 4-245, 4-246, 4-247, 4-248, 4-249, 4-250, 4-252, 4-
253, 4-254, 4-255, 4-256, 4-257, 4-258, 4-264, 4-265, 4-270, 4-274, 4-275, 4-276, 4-278, 4-279,
4-280, 4-281, 4-282, 4-283, 4-284, 4-285, 4-286, 4-289, 4-290, 4-292, 4-295, 4-296, 4-297, 4-
298, 4-300, 5-1, 5-2, 5-3, 5-4, 5-5, 5-6, 5-7, 5-8, 5-9, 5-10, 5-11, 6-10, 6-13, 6-14, 6-15, 6-16, 6-
18, 6-19, 6-20, 6-33, 6-34, 6-36, 6-37, 6-38, 6-39, 6-40, 6-41, 6-42, 6-44, 6-46, 6-47, 6-51, 6-53,
6-54, 6-55, 6-57, 6-59, 6-81, 6-85, 6-91, 6-99, 6-107, 6-110, 6-113, 6-114, 6-117, 6-123, 6-125,
6-126, 6-135, 6-136, 6-137, 6-138, 6-139, 6-140, 6-144, 6-145, 6-147, 6-149, 6-150, 6-151, 6-
155, 6-156, 6-157, 6-160, 6-161, 6-162, 6-163, 6-164, 6-167, 6-170, 6-172, 6-178, 6-179, 6-182,
6-183, 6-184, 6-185, 6-186, 6-187, 6-188, 6-189, 6-190, 6-191, 6-192, 6-193, 6-194, 6-196, 6-
197, 6-198, 6-199, 6-200, 6-201, 6-202, 6-203, 6-204, 6-205, 6-206, 6-207, 6-208, 6-209, 6-211,
6-212, 6-215, 6-216, 6-217, 6-219, 6-220, 6-222, 6-223, 6-224, 6-225, 6-226, 6-227, 6-228, 6-
229, 6-230, 6-231, 6-232, 6-233, 6-234, 6-235, 6-236, 6-237, 6-238, 6-241, 6-242, 6-244, 6-247,
6-248, 6-266, 6-267, 6-270, 6-271, 6-272, 6-279, 6-280, 6-284, 6-289, 6-290, 6-293, 6-295, 6-
297, 6-298, 6-300, 6-301, 6-302, 6-305, 6-306, 6-307, 6-308, 6-310, 6-311, 6-316, 6-317, 6-321,
6-324, 6-347, 6-353, 6-356, 6-363, 6-366, 6-368, 6-374, 6-375, 6-376, 6-378, 6-380, 6-381, 6-
382, 6-383, 6-386, 6-387, 6-388, 6-392, 6-393, 6-394, 6-397, 6-398, 6-399, 6-400, 6-401, 6-403,
6-404, 6-405, 6-406, 6-407, 6-408

Notice of Intent to Prepare an Environmental Impact Statement for the Proposed Capacity Replacement
Project, Request for Comments on Environmental Issues, and Notice of Public Scoping Meetings
(NOI), ES-3, ES-19, 1-6, 4-236, 4-243, 4-253

Ocean Resource Management Act (ORMA), 1-25, 1-27

Office of Energy Projects (OEP), ES-11, ES-15, ES-17, ES-24, 2-47

Office of Energy Projects (OEP), 4-54, 4-85, 4-158, 4-174, 4-197, 4-199, 4-257, 5-4, 5-5, 5-6, 5-7, 5-8, 5-
9, 5-10, 5-11, 6-14, 6-18, 6-144, 6-145, 6-150, 6-156, 6-161, 6-179, 6-185, 6-188, 6-191, 6-196,
6-197, 6-201, 6-207, 6-212, 6-215, 6-229, 6-289, 6-392, 6-399

Office of Pipeline Safety (OPS), 4-277, 4-278, 4-280, 6-13, 6-14, 6-272, 6-375

Olson Lake, ES-9, ES-12, 2-25, 2-37, 2-39, 2-40, 4-34, 4-55, 4-56, 4-84, 4-99, 4-100, 4-101, 4-141, 4-
146, 4-147, 4-148, 6-161, 6-167, 6-178, 6-182, 6-245, 6-393

operation and maintenance, 2-49, 4-9, 4-219, 4-229, 4-278, 4-283, 4-285, 6-13, 6-14, 6-46, 6-138, 6-155,
6-295, 6-316, 6-380

ozone (03), 4-259, 4-260

Pacific Fishery Management Council (PFMC), 4-139

particulate matter less than 10 microns in aerodynamic diameter (PMy), 4-258, 4-259, 4-260, 4-262, 4-
264

particulate matter less than 2.5 microns in aerodynamic diameter (PM,5), 4-259, 4-260

Pilchuck Creek, ES-9, ES-10, ES-23, 2-28, 2-36, 3-16, 4-45, 4-46, 4-47, 4-55, 4-56, 4-58, 4-59, 4-72, 4-
73, 4-74, 4-75, 4-76, 4-77, 4-78, 4-79, 4-82, 4-83, 4-84, 4-102, 4-105, 4-114, 4-141, 4-146, 4-154,
4-160, 4-161, 4-162, 4-164, 4-201, 4-214, 4-248, 4-249, 4-255, 5-4, 6-10, 6-160, 6-172, 6-175, 6-
181, 6-186, 6-232, 6-234, 6-394

Pipeline and Hazardous Materials Safety Administration (PHMSA), 4-277

Pipeline Regional Trail, 4-205, 4-214

polychlorinated biphenyls (PCBs), ES-17, 4-29, 4-207

potential-to-emit (PTE), 4-261, 4-263, 4-264

Pre-Filing Process, ES-2, ES-3, 1-5, 1-8, 4-237

Preliminary Determination on Non-Environmental Issues (PD), 1-3, 6-284

Prevention of Significant Deterioration (PSD), ES-20, 4-261, 4-262, 4-265

V-7



APPENDIX V (cont’d)

Prior Converted (PC), 4-91, 4-102

Puget Sound Water Quality Management Plan (PSWQM Plan), 1-11, 1-16, 1-28

push-pull method, ES-9, ES-12, 2-25, 2-26, 2-37, 2-39, 2-40, 4-51, 4-55, 4-57, 4-88, 4-99, 4-100, 4-101,
4-140, 4-141, 4-147, 4-163, 6-147, 6-161, 6-178, 6-199, 6-207, 6-214, 6-393

Puyallup Tribe, 4-246

recreational vehicle (RV), 4-219, 4-221

Residential Area Work Plan, ES-4, ES-17, ES-23, ES-24, 2-41, 3-9, 4-188, 4-196, 4-197, 4-198, 4-199, 5-
1, 5-3, 5-10, 5-11, 6-55, 6-247, 6-266, 6-293, 6-295, 6-302, 6-306, 6-310, 6-311, 6-353, 6-356, 6-
376

Revised Code of Washington (RCW), ES-1, 1-4, 4-45

route variation, ES-23, 2-11, 3-1, 3-6, 3-14, 4-214, 5-3

Saar Creek, 2-36, 4-11, 4-14, 4-34, 4-45, 4-46, 4-47, 4-56, 4-58, 4-59, 4-155, 4-161, 4-162, 4-163, 6-206

Saddleback Subdivision, ES-4, ES-17, ES-23, ES-24, 2-41, 3-8, 3-9, 3-16, 4-38, 4-180, 4-191, 4-194, 4-
195, 4-196, 4-197, 4-225, 4-228, 5-1, 5-3, 5-10, 6-50, 6-51, 6-52, 6-53, 6-55, 6-56, 6-57, 6-146,
6-247, 6-248, 6-253, 6-266, 6-270, 6-272, 6-273, 6-293, 6-295, 6-296, 6-297, 6-298, 6-300, 6-
301, 6-302, 6-305, 6-306, 6-307, 6-310, 6-311, 6-312, 6-321, 6-324, 6-326, 6-353, 6-356, 6-357,
6-363, 6-365, 6-366, 6-367, 6-369, 6-373, 6-375, 6-376

salmonid, ES-10, 4-8, 4-41, 4-61, 4-83, 4-86, 4-138, 4-139, 4-142, 4-143, 4-144, 4-146, 4-147, 4-160, 4-
163, 4-172, 6-34, 6-136, 6-137, 6-149, 6-155, 6-189, 6-308

Samish Indian Nation, 4-247, 4-255

Sauk-Suiattle Indian Tribe, 4-247, 4-255

Secretary of the Commission (Secretary), ES-4, ES-7, ES-11, ES-13, ES-14, ES-15, ES-17, ES-18, ES-
21, ES-24, 1-6, 1-25, 2-47, 4-1, 4-26, 4-28, 4-36, 4-37, 4-38, 4-54, 4-85, 4-103, 4-108, 4-117, 4-
145, 4-158, 4-167, 4-197, 4-199, 4-212, 4-256, 4-257, 4-276, 5-4, 5-5, 5-6, 5-7, 5-8, 5-9, 5-10, 5-
11, 6-14, 6-18, 6-19, 6-39, 6-44, 6-54, 6-135, 6-136, 6-138, 6-139, 6-140, 6-144, 6-150, 6-156, 6-
161, 6-172, 6-179, 6-182, 6-185, 6-188, 6-191, 6-194, 6-196, 6-197, 6-200, 6-201, 6-207, 6-212,
6-215, 6-217, 6-229, 6-289, 6-307, 6-383, 6-392, 6-399, 6-400

Seismic Risk Rating (SRR), 4-11

shallow groundwater, ES-7, 4-6, 4-11, 4-12, 4-14, 4-16, 4-20, 4-33, 4-35, 4-36, 4-37, 6-185, 6-234

Shoalwater Bay Tribe, 4-247, 4-253

Shoreline Management Act (SMA), 1-8, 1-17, 1-18, 1-19, 1-21, 1-22, 1-25, 1-26, 1-27, 4-46, 4-50, 4-90,
6-170

Shoreline Master Programs (SMP), 1-8, 1-25, 4-47

Snohomish Compressor Station, 2-3, 2-10, 3-7, 3-8, 3-9, 3-11, 3-13, 4-32, 4-39, 4-181, 4-190, 4-208, 4-
213, 4-218, 4-221, 4-227, 4-239, 4-258, 4-265

Snoqualmie Tribe of Indians, 4-248, 4-255

South Fork Creek, 1-8, 2-36, 4-19, 4-53, 4-57, 4-60, 4-61, 4-119, 4-167, 4-239, 6-136, 6-137, 6-138, 6-
139, 6-207, 6-394

South Fork Nooksack River, 4-34, 4-47, 4-94, 4-293

South Fork Stillaguamish River, ES-9, ES-24, 2-32, 2-34, 4-2, 4-11, 4-14, 4-15, 4-34, 4-39, 4-45, 4-46, 4-
47, 4-55, 4-56, 4-58, 4-59, 4-62, 4-63, 4-64, 4-65, 4-66, 4-71, 4-72, 4-73, 4-74, 4-78, 4-79, 4-83,
4-84, 4-102, 4-115, 4-146, 4-154, 4-160, 4-161, 4-162, 4-163, 4-170, 4-176, 4-203, 4-214, 4-248,
4-249, 4-255, 4-256, 5-1, 6-18, 6-172, 6-244

Spill Prevention, Containment, and Countermeasures Plan (SPCC Plan), ES-4, ES-6, ES-7, ES-8, ES-24,
2-18, 4-15, 4-24, 4-28, 4-34, 4-36, 4-37, 4-39, 4-51, 4-53, 4-54, 4-100, 4-103, 4-144, 4-145, 4-
195, 4-206, 4-207, 4-295, 5-1, 5-9, 6-18, 6-135, 6-136, 6-139, 6-140, 6-185, 6-191, 6-197, 6-211,
6-212, 6-244, 6-271, 6-300

spotted owl, 1-9, 4-151, 4-156, 4-157, 4-168, 4-174, 4-205, 6-32, 6-308

State Environmental Policy Act (SEPA), ES-1, 1-4, 1-5, 1-7, 1-8, 1-16, 1-17, 1-25, 1-26, 1-27, 3-1, 4-90

State Historic Preservation Office (SHPO), ES-19, ES-20, ES-25, 1-15, 4-237, 4-238, 4-239, 4-240, 4-
256, 4-257, 5-2, 5-11, 6-396, 6-397, 6-398
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State of Washington Administrative Code (WAC), ES-1, 1-5, 1-7, 1-16, 2-46, 4-29, 4-31, 4-34, 4-44, 4-
64, 4-116, 4-122, 4-155, 4-207, 4-261, 4-264

State Soil Geographic (STATSGO), 4-18, 4-19

Steilacoom Indian Tribe, 4-248

Stillaguamish Tribe, 4-62, 4-72, 4-83, 4-103, 4-248, 4-255, 4-256

stress corrosion cracking, 1-2, 2-50, 3-10, 4-284, 4-289, 4-290, 6-15, 6-59, 6-114, 6-271

sulfur dioxide (SO,), 4-258, 4-259, 4-260, 4-262, 4-264

sulfur oxides (SOy), 3-2

Sumas Compressor Station, 2-3, 2-10, 2-15, 4-32, 4-120, 4-155, 4-181, 4-182, 4-183, 4-208, 4-218, 4-
221, 4-227, 4-258

Sumas River, 4-11, 4-14, 4-34, 4-43, 4-47, 4-94, 4-105, 4-138, 4-155, 4-161, 4-162, 4-163, 6-218

supervisory control and data acquisition (SCADA), 4-13, 4-283

Suquamish Tribe, 4-250

Swinomish Indian Tribe, 4-250

The Confederated Tribes of the Grand Ronde Community of Oregon, 4-250

The Tulalip Tribes, 4-62, 4-251, 4-256

third-party compliance monitoring program, ES-9, 1-3, 1-8, 2-46, 2-47, 4-41, 4-72, 4-77, 4-82, 4-150, 4-
225, 4-284, 5-7, 5-8, 6-57, 6-99, 6-145, 6-162, 6-164, 6-177, 6-179, 6-202, 6-203, 6-208, 6-223,
6-226, 6-227, 6-228, 6-234, 6-237, 6-238, 6-242, 6-299, 6-305, 6-382, 6-399

topsoil, ES-6, ES-14, 1-8, 2-20, 2-21, 2-22, 2-24, 2-25, 2-39, 2-41, 2-43, 2-45, 2-46, 4-23, 4-24, 4-25, 4-
26, 4-27, 4-28, 4-30, 4-36, 4-94, 4-95, 4-97, 4-115, 4-116, 4-122, 4-125, 4-179, 4-189, 4-190, 4-
202, 4-204, 6-33, 6-37

total maximum daily load (TMDL), 4-44, 4-45, 4-46

total suspended particulate (TSP), 4-259, 4-260

traditional cultural properties (TCP), ES-20, 4-240, 4-243, 4-248, 4-253, 4-255, 4-256

Tribal Historic Preservation Officer (THPO), 4-242, 4-253

U.S. Army Corps of Engineers (COE), ES-1, ES-2, ES-3, ES-9, ES-10, ES-12, ES-13, ES-15, ES-19, ES-
20, ES-22, ES-23, ES-24, 1-3, 1-4, 1-5, 1-7, 1-13, 1-14, 2-24, 2-26, 3-1, 3-2, 4-50, 4-54, 4-78, 4-
84, 4-85, 4-86, 4-87, 4-90, 4-91, 4-94, 4-96, 4-98, 4-99, 4-102, 4-103, 4-107, 4-108, 4-122, 4-130,
4-141, 4-167, 4-186, 4-237, 4-253, 4-254, 4-255, 4-256, 4-257, 4-295, 4-296, 4-297, 5-1, 5-2, 5-4,
5-7, 5-9, 5-10, 5-11, 6-14, 6-18, 6-144, 6-145, 6-149, 6-150, 6-155, 6-156, 6-157, 6-161, 6-197,
6-199, 6-200, 6-201, 6-202, 6-205, 6-206, 6-215, 6-217, 6-222, 6-229, 6-289, 6-380

U.S. Department of Commerce, National Oceanic and Atmospheric Administration, National Marine
Fisheries Service (NOAA Fisheries), ES-3, ES-10, ES-15, ES-16, ES-23, ES-25, 1-5, 1-12, 1-13,
1-14, 2-47, 4-50, 4-85, 4-138, 4-139, 4-140, 4-141, 4-149, 4-150, 4-161, 4-162, 4-163, 4-164, 4-
173, 4-174, 4-295, 4-297, 5-2, 5-4, 5-9, 5-10, 6-14, 6-18, 6-144, 6-150, 6-156, 6-161, 6-201, 6-
215, 6-229, 6-289

U.S. Department of Commerce, National Oceanic and Atmospheric Administration, Office of Coast and
Ocean Resource Management (OCRM), 1-11

U.S. Department of Labor, Occupational Safety and Health Administration (OSHA), 2-16, 2-42, 4-4, 4-
38, 4-216

U.S. Department of Transportation (DOT), ES-2, ES-21, 1-1, 1-2, 1-14, 2-16, 2-22, 2-36, 2-42, 2-49, 2-
50, 3-1, 3-3, 3-5, 3-8, 3-10, 3-11, 3-15, 4-4, 4-38, 4-60, 4-196, 4-197, 4-235, 4-277, 4-278, 4-280,
4-281, 4-284, 4-285, 4-286, 4-288, 4-289, 4-290, 4-300, 5-2, 5-5, 6-13, 6-14, 6-81, 6-91, 6-125,
6-155, 6-206, 6-222, 6-271, 6-272, 6-295, 6-374, 6-375

U.S. Environmental Protection Agency (EPA), ES-1, ES-3, ES-7, 1-4, 1-6, 1-7, 1-12, 1-14, 1-16, 1-28, 3-
2, 3-11, 3-12, 4-29, 4-31, 4-32, 4-42, 4-44, 4-45, 4-46, 4-50, 4-142, 4-206, 4-231, 4-259, 4-260,
4-261, 4-263, 4-265, 4-269, 6-117, 6-144, 6-145

U.S. Fish and Wildlife Service (FWS), ES-3, ES-10, ES-15, ES-16, ES-23, ES-25, 1-6, 1-12, 1-14, 2-47,
4-50, 4-85, 4-132, 4-138, 4-141, 4-149, 4-150, 4-155, 4-156, 4-157, 4-158, 4-159, 4-160, 4-161,
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4-164, 4-165, 4-166, 4-167, 4-168, 4-169, 4-170, 4-171, 4-173, 4-174, 4-205, 4-295, 4-297, 5-2,
5-4, 5-9, 5-10, 6-14, 6-18, 6-138, 6-144, 6-150, 6-156, 6-161, 6-201, 6-215, 6-219, 6-229, 6-289

U.S. Geological Survey (USGS), 3-1, 4-4, 4-5, 4-10, 4-31, 4-41, 4-42, 4-64

Umatilla Confederated Tribes, 4-251

United States Code (USC), ES-1, 1-4, 1-11, 4-149, 4-277, 4-280

Upland Erosion Control, Revegetation, and Maintenance Plan (Plan), ES-4, ES-5, ES-6, ES-7, ES-8, ES-
10, ES-14, ES-15, ES-19, ES-23, ES-24, 1-9, 1-10, 1-11, 1-15, 1-16, 1-17, 1-18, 1-19, 1-20, 1-21,
1-22, 1-23, 1-24, 1-27, 2-17, 2-18, 2-20, 2-27, 2-41, 2-42, 2-44, 2-47, 2-49, 4-4, 4-8, 4-18, 4-19,
4-23, 4-24, 4-25, 4-26, 4-28, 4-30, 4-34, 4-36, 4-37, 4-38, 4-51, 4-54, 4-62, 4-85, 4-94, 4-100, 4-
103, 4-115, 4-116, 4-117, 4-124, 4-139, 4-140, 4-141, 4-143, 4-144, 4-145, 4-155, 4-157, 4-167,
4-170, 4-179, 4-195, 4-196, 4-207, 4-237, 4-240, 4-243, 4-253, 4-254, 4-292, 5-1, 5-3, 5-4, 5-6,
5-7, 5-8, 5-9, 6-14, 6-18, 6-19, 6-135, 6-136, 6-137, 6-138, 6-139, 6-144, 6-145, 6-150, 6-156, 6-
161, 6-163, 6-178, 6-179, 6-184, 6-185, 6-188, 6-191, 6-196, 6-197, 6-198, 6-201, 6-207, 6-212,
6-215, 6-225, 6-226, 6-229, 6-236, 6-237, 6-238, 6-241, 6-244, 6-271, 6-289, 6-293, 6-298, 6-
301, 6-305, 6-368, 6-392, 6-399, 6-400

Upper Skagit Tribe, 4-252

volatile organic compounds (VOC), 4-29, 4-258, 4-262, 4-264

volcanism, ES-5, 4-6

Walsh-Weber Sanctuary, 4-201, 4-204, 6-32, 6-34, 6-35, 6-36, 6-146, 6-173, 6-277, 6-280, 6-308

Washington ambient air quality standards (WAAQS), 4-259, 4-260, 4-261, 4-264, 4-265

Washington Coastal Zone Management Program (CZMP), ES-24, 1-3, 1-11, 1-25, 5-1, 5-8

Washington Department of Fish and Wildlife (WDFW), ES-1, ES-2, ES-3, ES-8, ES-9, ES-10, ES-11,
ES-12, ES-13, ES-15, ES-16, ES-17, ES-20, ES-22, ES-23, ES-24, 1-3, 1-4, 1-5, 1-7, 1-15, 2-15,
2-17, 2-21, 2-26, 2-27, 2-30, 2-32, 2-36, 2-40, 2-46, 2-47, 3-1, 3-2, 4-8, 4-9, 4-33, 4-40, 4-41, 4-
42, 4-45, 4-50, 4-53, 4-54, 4-56, 4-57, 4-58, 4-59, 4-60, 4-61, 4-64, 4-71, 4-73, 4-74, 4-75, 4-79,
4-82, 4-83, 4-84, 4-85, 4-86, 4-87, 4-89, 4-90, 4-99, 4-100, 4-101, 4-102, 4-107, 4-121, 4-123, 4-
132, 4-133, 4-134, 4-135, 4-137, 4-138, 4-140, 4-141, 4-144, 4-145, 4-146, 4-147, 4-148, 4-149,
4-150, 4-153, 4-154, 4-155, 4-156, 4-157, 4-158, 4-159, 4-160, 4-161, 4-162, 4-163, 4-168, 4-
169, 4-171, 4-172, 4-206, 4-253, 4-255, 4-295, 4-297, 5-1, 5-2, 5-4, 5-7, 5-8, 5-9, 6-14, 6-18, 6-
32, 6-136, 6-144, 6-149, 6-150, 6-151, 6-155, 6-156, 6-157, 6-161, 6-163, 6-164, 6-179, 6-182, 6-
189, 6-197, 6-198, 6-199, 6-200, 6-201, 6-202, 6-203, 6-204, 6-205, 6-206, 6-207, 6-208, 6-214,
6-215, 6-217, 6-218, 6-219, 6-223, 6-229, 6-231, 6-232, 6-237, 6-238, 6-241, 6-242, 6-244, 6-
289, 6-308, 6-394

Washington Department of Health (WDOH), 4-31, 4-32

Washington Natural Heritage Program (WNHP), 4-149, 4-165, 4-166

Washington State Department of Ecology (WDOE), ES-1, ES-2, ES-3, ES-6, ES-7, ES-8, ES-9, ES-10,
ES-11, ES-12, ES-13, ES-15, ES-17, ES-18, ES-20, ES-22, ES-23, ES-24, 1-3, 1-4, 1-5, 1-6, 1-7,
1-16, 1-25, 1-26, 1-27, 2-17, 2-21, 2-22, 2-24, 2-26, 2-39, 2-40, 2-42, 2-46, 2-50, 3-1, 3-2, 4-3, 4-
6, 4-13, 4-23, 4-25, 4-28, 4-29, 4-30, 4-32, 4-35, 4-37, 4-38, 4-40, 4-41, 4-42, 4-43, 4-44, 4-45, 4-
46, 4-50, 4-54, 4-55, 4-57, 4-64, 4-82, 4-84, 4-85, 4-86, 4-87, 4-88, 4-89, 4-90, 4-91, 4-94, 4-96,
4-97, 4-98, 4-99, 4-101, 4-102, 4-103, 4-106, 4-107, 4-108, 4-116, 4-130, 4-141, 4-145, 4-206, 4-
207, 4-208, 4-209, 4-212, 4-213, 4-242, 4-253, 4-254, 4-255, 4-295, 4-296, 4-297, 5-1, 5-2, 5-4,
5-7, 5-9, 5-10, 5-11, 6-14, 6-18, 6-123, 6-136, 6-144, 6-145, 6-147, 6-149, 6-150, 6-151, 6-156,
6-157, 6-161, 6-162, 6-163, 6-164, 6-166, 6-167, 6-170, 6-171, 6-178, 6-179, 6-182, 6-183, 6-
184, 6-185, 6-186, 6-187, 6-188, 6-191, 6-193, 6-194, 6-195, 6-197, 6-198, 6-199, 6-200, 6-201,
6-203, 6-205, 6-206, 6-209, 6-212, 6-214, 6-215, 6-217, 6-220, 6-222, 6-223, 6-225, 6-227, 6-
228, 6-229, 6-230, 6-232, 6-234, 6-237, 6-238, 6-241, 6-242, 6-289, 6-290, 6-297, 6-380, 6-388,
6-392, 6-393

Washington State Department of Natural Resources (WDNR), ES-3, ES-8, ES-11, ES-14, ES-15, 1-5, 1-
17, 4-8, 4-24, 4-42, 4-43, 4-45, 4-46, 4-50, 4-62, 4-72, 4-77, 4-90, 4-116, 4-119, 4-122, 4-124, 4-
129, 4-134, 4-138, 4-139, 4-143, 4-145, 4-159, 4-165, 4-166, 4-202, 4-203, 4-214, 4-229
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Washington State Department of Transportation (WSDOT), 4-226, 4-296

Washington Utilities and Transportation Commission (WUTC), ES-3, 1-5, 4-278, 6-14, 6-272, 6-375

Washougal Compressor Station, ES-20 1-15, 1-25, 1-26, 2-3, 2-10, 2-44, 4-32, 4-181, 4-211, 4-215, 4-
217, 4-218, 4-221, 4-227, 4-229, 4-235, 4-239, 4-258, 4-259, 4-260, 4-261, 4-262, 4-263, 4-264,
4-265, 4-266, 4-268, 4-269, 4-270, 4-274, 4-275, 4-276, 5-11

water line, 2-41, 4-191, 4-195, 4-196, 4-225, 6-57, 6-247, 6-272, 6-293, 6-298, 6-300, 6-301, 6-302, 6-
305

Water Resource Inventory Areas (WRIA), ES-10, 4-41, 4-42, 4-83, 4-84, 4-104, 4-105, 4-106, 4-107, 4-
134, 4-136, 4-137, 4-204, 4-254, 4-255

well, ES-1, ES-3, ES-7, ES-8, ES-10, ES-11, ES-14, ES-15, ES-17, ES-18, ES-19, ES-23, 1-2, 1-4, 1-5,
1-6, 1-8, 1-15, 1-16, 1-17, 1-18, 1-20, 1-21, 1-22, 1-23, 1-24, 2-15, 2-17, 2-18, 2-30, 2-34, 2-36,
2-37, 2-41, 2-42, 2-44, 2-46, 3-16, 4-4, 4-5, 4-9, 4-10, 4-16, 4-17, 4-19, 4-20, 4-22, 4-23, 4-28, 4-
29, 4-31, 4-32, 4-33, 4-35, 4-36, 4-37, 4-38, 4-39, 4-51, 4-58, 4-60, 4-62, 4-77, 4-85, 4-86, 4-87,
4-89, 4-90, 4-91, 4-100, 4-104, 4-109, 4-115, 4-120, 4-121, 4-122, 4-132, 4-143, 4-156, 4-162, 4-
164, 4-172, 4-173, 4-175, 4-178, 4-183, 4-186, 4-187, 4-191, 4-192, 4-195, 4-196, 4-197, 4-207,
4-212, 4-214, 4-215, 4-216, 4-217, 4-219, 4-225, 4-235, 4-253, 4-255, 4-260, 4-263, 4-278, 4-
279, 4-281, 4-284, 4-286, 4-287, 4-288, 4-291, 4-297, 4-299I, 5-3, 5-4, 5-6, 5-9, 5-10, 6-14, 6-18,
6-33, 6-42, 6-50, 6-56, 6-57, 6-78, 6-136, 6-139, 6-144, 6-147, 6-150, 6-156, 6-161, 6-164, 6-179,
6-188, 6-192, 6-196, 6-198, 6-201, 6-206, 6-208, 6-209, 6-212, 6-215, 6-217, 6-222, 6-223, 6-
228, 6-229, 6-231, 6-236, 6-238, 6-244, 6-247, 6-270, 6-272, 6-289, 6-293, 6-296, 6-297, 6-298,
6-300, 6-301, 6-302, 6-305, 6-310, 6-321, 6-324, 6-356, 6-373, 6-380, 6-388

wellhead protection area (WPA), ES-7, 3-13, 4-32

western gray squirrel, 4-127, 4-128, 4-169, 4-171, 6-107

Western Regional Climate Center (WRCC), 4-258, 4-259

wet open cut method, ES-9, ES-10, ES-13, ES-15, ES-23, ES-24, 2-26, 2-28, 2-32, 2-36, 3-16, 4-15, 4-50,
4-51, 4-58, 4-59, 4-62, 4-63, 4-64, 4-65, 4-66, 4-67, 4-68, 4-69, 4-70, 4-71, 4-72, 4-73, 4-74, 4-
75, 4-76, 4-77, 4-78, 4-79, 4-80, 4-81, 4-82, 4-83, 4-84, 4-86, 4-88, 4-102, 4-107, 4-114, 4-140,
4-141, 4-142, 4-146, 4-161, 4-163, 4-164, 4-170, 4-174, 4-176, 4-186, 4-201, 4-214, 4-238, 4-
245, 4-246, 4-254, 4-255, 4-256, 4-295, 5-1, 5-4, 6-14, 6-18, 6-149, 6-150, 6-156, 6-157, 6-160,
6-172, 6-175, 6-181, 6-206, 6-230, 6-234, 6-289, 6-394

Wetland and Waterbody Construction and Mitigation Procedures (Procedures), ES-4, ES-6, ES-7, ES-8,
ES-9, ES-10, ES-12, ES-15, ES-24, 1-15, 1-16, 1-17, 1-18, 1-19, 1-20, 1-21, 1-22, 1-23, 1-24, 2-
17, 2-18, 2-21, 2-22, 2-23, 2-24, 2-26, 2-27, 2-37, 2-42, 2-43, 2-44, 2-49, 4-15, 4-23, 4-26, 4-34,
4-36, 4-37, 4-41, 4-51, 4-52, 4-53, 4-54, 4-57, 4-83, 4-84, 4-94, 4-95, 4-96, 4-97, 4-98, 4-99, 4-
100, 4-122, 4-130, 4-140, 4-141, 4-143, 4-144, 4-146, 4-164, 4-170, 4-195, 4-199, 4-295, 4-297,
5-1, 5-11, 6-136, 6-139, 6-180, 6-184, 6-196, 6-208, 6-211, 6-212, 6-215, 6-218, 6-227, 6-229, 6-
231, 6-234, 6-236, 6-237, 6-238, 6-244, 6-393

wetland, ES-3, ES-8, ES-9, ES-10, ES-11, ES-12, ES-13, ES-20, ES-21, ES-24, 1-1, 1-3, 1-4, 1-6, 1-8, 1-
13, 1-14, 1-16, 1-27, 2-11, 2-15, 2-17, 2-22, 2-23, 2-24, 2-25, 2-26, 2-37, 2-39, 2-40, 2-45, 2-49,
3-5, 3-8, 3-11, 3-12, 3-16, 4-12, 4-15, 4-23, 4-24, 4-25, 4-26, 4-27, 4-33, 4-36, 4-37, 4-40, 4-41,
4-42, 4-45, 4-55, 4-56, 4-57, 4-62, 4-68, 4-70, 4-76, 4-81, 4-84, 4-86, 4-89, 4-90, 4-91, 4-93, 4-
94, 4-95, 4-96, 4-97, 4-98, 4-99, 4-100, 4-101, 4-102, 4-103, 4-104, 4-106, 4-107, 4-108, 4-109,
4-110, 4-113, 4-117, 4-119, 4-120, 4-121, 4-122, 4-126, 4-130, 4-131, 4-132, 4-133, 4-138, 4-
145, 4-147, 4-148, 4-158, 4-160, 4-166, 4-168, 4-171, 4-175, 4-176, 4-178, 4-179, 4-182, 4-183,
4-184, 4-189, 4-192, 4-193, 4-194, 4-198, 4-202, 4-227, 4-243, 4-246, 4-254, 4-255, 4-256, 4-
296, 5-1, 5-5, 5-6, 5-9, 6-16, 6-18, 6-19, 6-37, 6-136, 6-137, 6-139, 6-144, 6-145, 6-147, 6-150,
6-161, 6-178, 6-180, 6-182, 6-183, 6-187, 6-200, 6-203, 6-204, 6-208, 6-211, 6-212, 6-213, 6-
216, 6-217, 6-218, 6-219, 6-220, 6-222, 6-223, 6-228, 6-234, 6-238, 6-244, 6-368, 6-393, 6-400

Wildlife Land Trust, 4-204, 6-36

Yakama Nation, 4-252
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